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ANALYSIS OF SUPPORT CONDmONS UNDER JOINTED 
CONCRETE SLABS AWNG USB 18/151 
EXECUTIVE SUMMARY 
This report presents the results of an analysis of deflection data, gathered within seventeen 
test sections along US 18/151 in Iowa/Dane Counties, to provide preliminary indications of the 
quality and uniformity of support beneath the jointed concrete slabs after 5 years of trafficking. 
Oeflection data obtained at central slab positions was used to quantify a baseline foundation k-
value for each slab tested. Corner deflection data was used to establish the foundation corner k-
values of each slab. Slab support ratios were determined on a slab-by-slab basis using the ratio 
of corner k-value to center of slab k-values, kjki• Where non-uniform support exists, the 
foundation support ratio will typically be less than 0.75. 
The completed analyses indicate that the majority of the sections would be considered 
uniformly supported. There are indications of non-uniformly supported slabs in Section 3 
(Cement stabilized open graded base with undoweled and sealed transverse joints) and Section 3D 
(Non-stabilized open graded base with doweled and unsealed transverse joints). However, these 
indications are based on a limited data set from each section and may be influenced by temperature 
curling which was present during deflection testing. 
1 
INTRODUCTION 
This report presents the results of an analysis of deflection data gathered on September 16, 
1994 along the outer eastbound lane of US 18/151 in Iowa/Dane Counties. The deflection data 
was collected from four consecutive slabs randomly selected within previously established PDI 
sections** using the WISDOT Kuab 2m-FWD. A complete listing of collected data is provided 
in Appendix A. The purpose of this data collection effort was to measure the center of slab and 
sl~b corner response to loadings within jointed concrete pavement sections built on various base 
layer and drainage designs. At the time of collection, the pavement sections had been in service 
approximately 5 years and had carried limited traffic. 
The main focus of the analyses presented herein was on using the collected deflection data 
to determine the uniformity of support beneath the jointed concrete slabs using closed-form 
backcalculation techniques developed by the author. The ratio of backcalculated dense-liquid 
foundation parameters at the corner (kc ) and the center (~ ), yields the backcalculated slab support 
ratio kc / ~. For slabs which are well supported this ratio should be near unity, or perhaps greater 
than unity if the foundation behavior is tending towards an elastic-solid. When the support ratio 
is significantly less than unity (i.e., less than 0.75), there is an indication that the support near the 
corners has deteriorated and a concurrent increase in slab stresses due to load and/or 
environmental effects is likely. Significant by-products of these analyses include the 
backcalculation of the elastic moduli of the concrete slabs (based on assumed or measured slab 
thickness) and the calculation of deflection joint load transfer. 
** Note: Due to traffic control restrictions, the test slabs randomly selected within the PDI 
section of Drainage Study 87-5 Section 1 were replaced with slabs located immediately East of 
the POI section. 
PROJECT DESCRIPTION 
The pavement sections included in this study were selected from test sections constructed 
to quantify the performance aspects of drained and/or doweled concrete pavement construction. 
Drainage Study 87-5 included a variety of base layer, drainage system, and joint sealant designs. 
Dowel Bar Study 88-7 included similar design variations with the addition that all transverse joints 
were doweled. Individual test section design details which are of particular interest to this support 
a~alysis are included in Table 1. 
ANALYSIS TECHNIQUES 
The analysis of support uniformity under jointed concrete slabs follows a structured 
algorithm developed by the author which examines individual load-deflection combinations as well 
as incremental load-deflection response. The general steps followed are listed below. Detailed 
information on each analysis step is included in Appendix B. 
1. Corner slab deflection data is used to calculate joint deflection load transfer. 
2. In situ slab dimensions are used in conjunction with calculated joint deflection load 
transfer to calculate effective slab dimensions. 
3. Center slab deflections are used to calculate deflection basin AREA. 
4. A fITst estimate of the radius of relative stiffness, l", is backcalculated from basin 
AREA. 
5. Corrected I" and maximum interior deflection values are determined based on 
effective slab dimensions. 
6. Interior k-value, k;, slab bending stiffness, DK , and slab elastic modulus are 
backcalculated . 
7. Total corner deflection is computed from corner deflection tests and then adjusted 
based on effective slab dimensions. 
8. Corner k-value, kc, is backcalculated. 














Table 1: Construction Details of Test Sections 
Test Base Subbase Sealed Doweled Drainage 
Section Typel Type2 Trans. Trans. Jts Design4 
J~ 
1 4" NSOG 4" DGBC YES NO PAD 
2 4" NSOG 4" DGBC NO NO PAD 
3 4" CSOG 4" DGBC YES NO PAD 
4 4" CSOG 4" DGBC NO NO PAD 
5 4" ASOG 4"DGBC YES NO PAD 
6 4" ASOG 4" DGBC NO NO PAD 
7 
------
6" DGBC NO NO TIC 
7C 
--
6" DGBC NO NO TIC 
8 ------ 6" DGBC YES NO NONE 
9 ------ 6" DGBC NO NO NONE 
10 
---
6" DGBC NO YES TIC 
ID 4" CSOG 4" DGBC NO YES PED 
2D 4" ASOG 4" DGBC NO YES PED 
3D 4" NSOG 4" DGBC NO YES PED 
4D 
--
6" DGBC NO YES NONE 
SD 
--
6" DGBC YES YES NONE 
6D 6" LCBC 
-
NO YES NONE 
NSOG - Non-Stabilized Open Graded base course; CSOG - Cement Stabilized 
Open Graded base course; ASOG - Asphalt Stabilized Open Graded base course; 
LCBC - Lean Concrete Base Course. 
DGBC - Dense Graded subBase Course. 
Preformed rubber sealant installed during construction. 
PAD - Pipe/Aggregate longitudinal Drains; TIC - transverse joint drains; PED -
wrapped trench w/ 4" Pipe longitudinal Edge Drain; NONE - no edge drains. 
4 
ANALYSIS RESULTS 
Slab Temperature Measurements 
As with most engineering materials, concrete pavements respond to temperature variations 
by expanding upon heating and contracting upon cooling. These volumetric changes may be 
viewed in the long-term and short-term response windows. In the long-term, seasonal variations 
in mean pavement temperature result in large-scale joint openings and closings, with the 
m~gnitude of change dependent on temperature change and slab length. In the short term, daily 
temperature cycling results in small-scale variations in joint openings as well as upward slab 
curling when the top of the slab is cooler than the bottom and downward curling when the 
temperature profile is reversed. 
While each of these temperature-induced changes may affect the deflection response of a 
slab, temperature curling has perhaps the most significant impact on surface deflections. As such, 
slab temperature profiles are measured during testing so that meaningful conclusions can be drawn 
from observed responses. During typical deflection testing programs, ambient air and slab surface 
temperatures are recorded. From this data and short-term historical temperature data, slab 
temperature gradients may be crudely estimated. To better define existing slab temperature 
gradients during the testing conducted under this study, two holes were drilled into a slab adjacent 
to Test Section 1 (one to a depth of six inches and one to a depth of 1 inch) and each filled with 
a one inch level of oil. A thermocouple was periodically installed into each hole to determine the 
average slab temperature throughout the oil depth. Figure 1 provides a profile plot of the 
recorded temperature data, assuming linear variations between measurements. In addition, slab 
temperatures were projected from the last measurement time (1400 hours) to the end of deflection 
testing (1721 hours) based on recorded surface deflection measurements and environmental 
conditions during this period of testing (cloudy, windy, steady air temperatures). 
As shown in Figure 1, a negative temperature gradient (upward curling) existed during 
early testing (Sections 1,2, and parts of Section 3). For the remainder of the testing program a 
positive temperature gradient (downward curling) existed. The impacts of these curling 
conditions will be discussed throughout the remainder of this report. 
5. 
Figure 1 
Slab Temperature Data 
September .16, 1994 
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Joint Deflection Load Transfer 
Joint deflection load transfer is defined herein as the ratio of unloaded to loaded corner 
deflection and may be calculated using the simple relationship: 
where: LTd % = joint deflection load transfer 
Dunloaded = deflection of unloaded slab, across joint from the FWD load plate 
D10aded = deflection of loaded slab at the center of the FWD load plate 
Research conducted by the author indicates that joint deflection load transfer calculated 
in the above manner represents the deflection load transfer appropriate for design purposes. The 
average, maximum, and minimum deflection load transfer values calculated within each test 
section are provided in Figure 2. In addition, repeat tests were conducted in Section 1 at the after 
joint locations (leave side) during a positive temperature gradient (downward curl). Figure 3 
illustrates the calculated load transfer values for the initial tests (upward curl) and the repeat tests 
(downward curl). 
As shown in Figure 2, there is considerable variability in deflection load transfer within 
the non-doweled sections (Sections 1 - 9) but limited variability within the doweled sections 
(Sections 10 and ID - 6D).ln addition, the following general trends are noted: 
1. For those undoweled sections constructed over open graded bases (Sections 1 - 6), 
the joint deflection load transfer is significantly higher where preformed sealants 
were installed (Sections 1, 3 and 5). 
2. For the undoweled sections constructed over dense graded bases (Sections 7 - 9), 
the joint deflection load transfer is somewhat higher where preformed sealants were 
installed (Section 8). 
3. For the doweled sections (Section 10, ID - 6D), joint deflection load transfer is 
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The results presented in Figure 3 indicate very little curling-dependent variation in 
deflection load transfer for the non-doweled Section 1. This result may be somewhat biased by 
the fact that all load transfer values are high (Le., > 80%). Previous research indicates that 
thermal gradients through the slab may have a more marked effect on calculated load transfers if 
the baseline load transfer (when no curling is present) is less than approximately 50 %. The 
limited data available from this study precludes any definitive statements on the load transfer 
capabilities and/or variations within these test sections. 
Interior Foundation Support 
The average backcalculated interior k-values within each test section are provided in Figure 
4. While some variability in these average values is noted, no significant trends can be found in 
relation to section grading (e.g., cut section, fill section, at-grade section) or base type. The 
overall average interior k-value (mean of the means) was 357.9 psi/in. Based on the sample set 
size of four which was used to produce the average values displayed in Figure 4 and an assumed 
normally distributed population, an overall coefficient of variation of 55.9% is inferred for all 
slabs tested, which is slightly higher than the expected range of 35 % - 50 % . Table 2 provides a 
summary of the backcalculated interior k-values. 
Table 2: Interior k-value Statistics 
Sample Group Average Backcalculated Inferred Coefficient of 
k-value, psi/in Variation, % 
All Data 357.9 55.9 
All Open Graded Base 365.3 45.3 
Sections 
All Dense Graded Base 349.6 66.4 
Sections 
All Cut Sections 348.6 24.2 
All Fill Sections 384.6 48.2 
All At-Grade Sections 349.4 78.9 
10 
Figure 4 
Average Backcalculated Interior k-values 
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Modulus of Elasticity of Concrete Slab 
The average elastic moduli of the concrete slabs within each section were determined using 
a variety of techniques. Initially, slab moduli were backcalculated for Sections 7 - 10, 4D and 
5D (all sections constructed with the slab placed directly over a 6-inch dense-graded base layer) 
assuming unbonded slablbase conditions with the following additional assumptions: 
1. A slab thickness equal to the thickness of the nearest pavement core extracted, as 
provided in Report No. 23-88, and 
2. an elastic modulus of 100,000 psi for the dense-graded base layer. 
The average slab moouli backcalculated within each section is provided in Figure 5. The 
overall average of backcalculated slab moduli within the dense graded base sections is 6.05 Mpsi, 
with a range from 5.25 to 6.85 Mpsi. The average slab thickness from the coring records for 
these sections is 9.21 inches,with a range from 8.8 to 9.5 inches. 
The depth of intrusion of pee into the open graded base layer was estimated for each open 
graded base section by subtracting an average slab thickness of 9.21 inches (average core thickness 
within the dense graded base sections) from the thickness of nearest cores extracted within these 
test sections. The average depth of intrusion was determined as 0.31 inches, with a range from 
0.00 to 0.59 inches. Average slab elastic moduli were then backcalculated for Sections 1, 2, and 
3D (4 inch nonstabilized open graded base layer constructed over a 4 inch dense graded base 
layer) and Sections 5, 6, and 2D (4 inch asphalt stabilized open graded base layer constructed over 
a 4 inch dense graded base layer) assuming unbonded slablbase conditions with the following 
additional assumptions: 
1. A slab thickness equal to the thickness of the nearest pavement core extracted, as 
provided in Report No. 23-88, 
2. an open graded base layer thickness equal to the design thickness of 4.00 inches 
minus the calculated intrusion depth, and 
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The average slab moduli calculated within Sections 1,2,4, 5, 2D, and 3D is 6.76 Mpsi 
with a range from 5.81 to 7.71 Mpsi. The overall average backcalculated slab moduli for Sections 
1, 2, 4, 5, 7 - 10, and 2D - 5D is 6.40 Mpsi. 
The base moduli for Sections 3, 4 and ID (4 inch cement stabilized open graded base layer 
constructed over a 4 inch dense graded base layer) and Section 6D (lean concrete base layer with 
no dense graded subbase) were backcalculated assuming both fully bonded and fully unbonded 
slab/base conditions with the following additional assumptions: 
1. A slab modulus of 6.40 Mpsi (equal to the overall average backcalculated slab 
modulus described previously). 
2. a slab thickness equal to the thickness of the nearest pavement core extracted, as 
provided in Report No. 23-88, 
3. an open graded base layer thickness (Sections 3, 4, ID) equal to the design 
thickness of 4.0 inches minus the calculated intrusion depth, 
4. a lean concrete base thickness of 3.9 inches (equal to the thickness of the nearest 
pavement core extracted, as provided in Report No. 23-88), and 
The results of the base layer analyses are provided in Table 3. It is inferred from these 
results that full bonding is likely over the cement stabilized open graded sections (Sections 3, 4, 
and 1D) and that full bonding to partially unbonded conditions are likely within the lean concrete 
base section (Section 6D). 
Table 3: Backcalculated Base Layer Moduli for Selected Sections 
Section 
3 4 ID 6D 
Base Modulus 
Unbonded, 54.8 34.8 106.0 31.8 
Mpsi 
Base Modulus 
Bonded, Mpsi 1.73 0.94 2.82 0.95 
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Slab Support Ratio 
The slab support ratio is defined herein as the ratio of backcalculated corner k-value to the 
backcalculated interior k-value. The corner k-values were backcalculated based on the total corner 
deflection (loaded corner deflection + unloaded corner deflection) for the full range of applied 
loadings, assuming a constant thickness and elastic modulus (i.e., constant DJ for each slab. In 
general, with everything else held constant (i.e., slab thickness and modulus, foundation k-value, 
applied load), as total corner deflection increases the backcalculated corner k-value will decrease. 
Corner k-values were backcalculated for each of the three applied loads and for two 
incremental loadings, resulting in five backcalculated corner k-values for each corner load 
location. For fully supported slabs, the five backcalculated k-values should be approximately the 
same and all should be approximately equal to the backcalculated interior k-value. Where poor 
support exists under slab corners, marked differences are typically evident between the 
backcalculated k-values and some or all may be significantly less than the backcalculated interior 
k-value. It is imperative that a proper interpretation of the trends of backcalculated corner k-
values is made to fully describe the quality of corner support. 
To illustrate the effects of poor support on corner deflections and resulting backcalculated 




Slab thickness = 10-inches 
Slab modulus of elasticity = 4.50 Mpsi 
Foundation k-value = 200 psi/in 
II: = 37.22 inches 
Case 1 - Full support (i.e., flat slab, no foundation voids) 
Case 2 - Slight upward curl, no foundation voids 
Case 3 - Flat slab, corner voids 
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Example Total Corner Deflections 
Applied Case 1 Case 2 Case 3 
Corner Load Corner Corner Corner 
Ibs Deflection Deflection Deflection 
mils mils mils 
9000 27.45 35.52 35.52 
13000 39.65 47.72 52.94 
17000 51.85 59.92 70.36 
A plot of deflection vs. load for each case is provided in Figure 6. Based on 
the deflections, the following corner k-values would be backcalculated: 
Example Backcalculated Results 
Load Level Case 1 Case 2 Case 3 
Analysis Corner k-value Corner k-value Corner k-value 
(Support Ratio) (Support Ratio) (Support Ratio) 
Load 1 200 98 98 
9000 lbs (1.00) (0.49) (0.49) 
Load 2 200 116 99 
13000 lbs (1.00) (0.58) (0.50) 
Load 3 200 130 105 
17000 lbs (1.00) (0.65) (0.52) 
Increment 1 200 179 101 
9000-13000 lbs (1.00) (0.90) (0.51) 
Increment 2 200 200 127 
13000-17000 lbs (1.00) (1.00) (0.63) . 
16 
Figure 6 
Example Deflection vs Load Plot 
-+- Case 1 -B- Case 2 ----+- Case 3 I 
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All backcalculated corner k-values are equal to the interior k-value and 
thus full support is assumed. This is confirmed by the full linearity of 
the deflection vs load plot for this case. 
All backcalculated corner k-values for individual load analyses are 
significantly less than the interior k-value and thus poor support is 
evident. This is also evident from the deflection vs load plot as all 
deflection values are greater than Case 1 values. Analysis of the 
incremental k-values indicates a dramatic increase in k-value for 
increment 1 and a restoration of full support for increment 2. This is 
also evident from the deflection vs load plot by recognizing that the 
slope of the linear portions approaches and then equals that of the Case 
1 plot. Results such as these are indicative of poor support resulting 
from upward temperature curling, provided that the load induced 
deflections for at least two loadings exceed the magnitude of corner 
curling. In this case, the corner curl is less than 54.25 mils. 
All backcalculated corner k-values for individual load analyses are 
significantly less than the interior k-value and thus poor support is 
evident. This is also evident from the deflection vs load plot as all 
deflection values are greater than Case 1 values. Analysis of the 
incremental k-values indicates a slight increase in k-value for increment 
1 and a somewhat greater increase in k-value for increment 2, however 
both k-values are significantly less than the interior k-value. This is 
also evident from the deflection vs load plot by recognizing that the 
slopes of the linear portions lessen somewhat but never equal the Case 
1 value. Results such as these are indicative of poor support resulting 
from foundation voids, due to erosion and/or densification. 
The analysis techniques illustrated in the above example were applied to each section tested 
as part of this research. Backcalculated slab support ratios for each section are illustrated in 
Figures 7 to 24. Companion data for each section analyzed is tabulated in Appendix C. For the 
most part, no evidence of poor support due to base layer densification was identified. For those 
sections where poor support during testing is evident, the following interpretations of foundation 
support quality are offered: 
18 
Section 1 - NSOG - No Dowels, Sealed Transverse Joints: 
The results illustrated in Figure 7 suggest poor support due to temperature induced curling. 
This is evidenced by the typical increase in support ratio as the load level increases and the marked 
increase in support ratios for the incremental analyses. The prevailing slab temperatures during 
testing indicate significant curling was likely, with estimated curl voids (see Appendix B) greater 
than the measured deflections. When retested during a period of downward curling, full support 
is. indicated for all load levels, as illustrated in Figure 8. 
Section 2 - NSOG - No Dowels, Unsealed Transverse Joints: 
The results illustrated in Figure 9 again suggest poor support due to temperature induced 
curling. This is evidenced by the typical increase in support ratio as the load level increases and 
the marked increase in support ratios for the incremental analyses. The prevailing slab 
temperatures during testing indicate significant curling was likely, with estimated curl voids (see 
Appendix B) greater than the measured deflections. 
Section 3 - CSOG - No Dowels, Sealed Transverse Joints: 
The results illustrated in Figure 10 suggest poor support due to temperature induced 
curling or minor foundation problems. The typical increase in support ratio as the load level 
increases and the marked increase in support ratios for the incremental analyses are indicative of 
curling voids. The prevailing slab temperatures during testing indicate upwards curling was 
possible during the corner slab testing, with estimated curl voids (see Appendix B) greater than 
the measured deflections in many cases. However, if curling did not exist, the support ratio trends 
would most likely be the result of slight base layer densification. 
Section 3D - NSOG - Doweled Joints, Unsealed Transverse Joints: 
The results illustrated in Figure 21 suggest poor support due to minor foundation problems 
at joints 1, 2, and 3 and more significant foundation problems at joint 4. The prevailing slab 
temperatures during testing indicate no upwards curling was likely, therefore interpretations as 
described for Sections 1, 2, and 3 are inappropriate. The minor problems at joints 1, 2, and 3 are 
19 · 
evidenced by the typical increase in support ratio as the load level increases and the marked 
increase in support ratios for the incremental analyses, ultimately resulting in slab support ratios 
near or above unity. The more significant problem at joint 4 is evidenced by the low slab support 
ratios for all load levels, including the incremental analyses. 
CONCLUSIONS AND RECOMMENDATIONS 
This report has presented the results of a slab support analysis utilizing nondestructive 
deflection data. Analyses of this type provide indications of the structural integrity of constructed 
pavement sections and provide additional data useful for performance predictions. It has been 
concluded that for all of the test sections analyzed along USH 18/151, with the possible exception 
of Sections 3 and 3D, no evidence of poor support due to base layer densification or erosion could 
be found. Results of the analyses for Sections 3 and 3D did provide indications of poor support 
due to slight base layer densification, however, the limited data obtained precludes a definitive 
statement on the cause of the observed non-uniform support. 
It is recommended that the testing and analysis techniques presented in this report be at a 
minimum: 
1) reapplied to the test sections included in this study in a more extensive manner, 
including increased slab testing within each section and repeated testing over 
variable temperature profiles, to better quantify if and where any areas of poor 
support exist, and 
2) applied to other pavement test sections in Wisconsin, including pavement sections 
constructed with and without open graded bases, to monitor support uniformity 
over a broader range of constructed sections and applied traffic. 
These recommended applications would provide for valuable usage of testing equipment 
currently owned and operated by WISDOT while also providing important structural inputs into 
the performance monitoring and projection studies currently underway at WISDOT. 
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Figure 7 
Backcalculated Slab Support Ratios 
Section 1-NSOG-No Dowels, Sealed Jts 
_ Load 1 ~ Load 2 1" ••• >1 Load 3 
_ Increment 1 _ Increment 2 








1-BJT 1-AJT 2-BJT 2-AJT 3-BJT 3-AJT 4-BJT 4-AJT 
Test Slab - Corner Position 
Figure 8 
Backcalculated Slab Support Ratios 
Section 1-NSOG-No Dowels, Sealed Jts 
Repeat Tests 
_ Load 1 ~ Load 2 D Load 3 
_ Increment 1 . _ Increment 2 







1-AJT 2-AJT 3-AJT 4-AJT 
Test Slab - Corner Position 
Figure 9 
Backcalculated Slab Support Ratios 
Section 2-NSOG-No Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 \<.) 1 Load 3 
_ Increment 1 _ Increment 2 









1-BJT 1-AJT 2-BJT 2-AJT 3-BJT 3-AJT 4-BJT 4-AJT 
Test Slab - Corner Position 
Figure 10 
Backcalculated Slab Support Ratios 
Section 3-CSOG-No Dowels, Sealed Jts 
_ Load 1 ~ Load 2 1 .·> 1 Load 3 
Increment 1 _ Increment 2 








1-BJT 1-AJT 2-BJT 2-AJT 3-BJT 3-AJT 4-BJT 4-AJT 
Test Slab - Corner Position 
Figure 11 
Backcalculated Slab Support Ratios 
Section 4-CSOG-No Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 D Load 3 
_ Increment 1 _ Increment 2 










1-BJT 1-AJT 2-BJT 2-AJT 3-BJT 3-AJT 4-BJT 4-AJT 
Test Slab - Corner Position 
Figure 12 
Backcalculated Slab Support Ratios 
Section 5-ASOG-No Dowels, Sealed Jts 
_ Load 1 ~ Load 2 D Load 3 
_ Increment 1 _ Increment 2 











1-BJT 1-AJT 2-BJT 2-AJT 3-BJT 3-AJT 4-BJT 4-AJT 
Test Slab - Corner Position 
Figure 13 
Backcalculated Slab Support Ratios 
Section 6-ASOG-No Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 W Load 3 
_ Increment 1 _ Increment 2 








1-BJT 1-AJT 2-BJT 2-AJT 3-BJT 3-AJT 4-BJT 4-AJT 
Test Slab - Corner Position 
Figure 14 
Backcalculated Slab Support Ratios 
Section 7-DGBC-No Dowels, Unsealed Jts 
Transverse Joint Drains 
_ Load 1 ~ Load 2 ' •.. <><1 Load 3 
_ Increment 1 _ Increment 2 
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Figure 15 
Backcalculated Slab Support Ratios 
Section 7C-DGBC-No Dowels, Unsealed Jts 
Transverse Joint Drains 
_ Load 1 ~ Load 2 o Load 3 
_ Increment 1 _ Increment 2 
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Figure 16 
Backcalculated Slab Support Ratios 
Section 8-DGBC-No Dowels, Sealed Jts 
_ Load 1 ~ Load 2 D Load 3 
_ Increment 1 _ Increment 2 
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Figure 17 
Backcalculated Slab Support Ratios 
Section 9-DGBC-No Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 o Load 3 
_ Increment 1 _ Increment 2 
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Figure 18 
Backcalculated Slab Support Ratios 
Section 10-DGBC-Dowels, Unsealed Jts 
Transverse Joint Drains 
_ Load 1 ~ Load 2 1> ••.•• \ Load 3 
_ Increment 1 _ Increment 2 
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Figure 19 
Backcalculated Slab Support Ratios 
Section 1D-CSOG-Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 D Load 3 
- Increment 1 - Increment 2 
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Test Slab - Corner Position 
Figure 20 
Backcalculated Slab Support Ratios 
Section 2D-ASOG-Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 CJ Load 3 
_ Increment 1 _ Increment 2 
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Figure 21 
Backcalculated Slab Support Ratios 
Section 3D-NSOG-Dowels, Unsealed Jts 
_ Load 1 .~ Load 2 D Load 3 
_ Increment 1 _ Increment 2 






1-AJT 2-AJT 3-AJT 4-AJT 
Test Slab - Corner Position 
Figure 22 
Backcalculated Slab Support Ratios 
Section 4D-DGBC-Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 1>\ .. ·>1 Load 3 
- Increment 1 
- Increment 2 
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Test Slab - Corner Position 
Figure 23 
Backcalculated Slab Support Ratios 
Section 5D~DGBC-Dowels, Sealed Jts 
_ Load 1 ~ Load 2 D Load 3 
Increment 1 
- Increment 2 









1-AJT 2-AJT 3-AJT 4-AJT 
Test Slab - Corner Position 
Figure 24 
Backcalculated Slab Support Ratios 
Section 6D-LeB-Dowels, Unsealed Jts 
_ Load 1 ~ Load 2 o Load 3 
_ Increment 1 _ Increment 2 









1-AJT 2-AJT 3-AJT 4-AJT 
Test Slab - Corner Position 
Appendix A 
Deflection Data 
Sec Slab Pos Load DO 
lb mil 
1 1 CEN 9493 3.35 
1 1 CEN 13667 4 .88 
1 1 CEN 19349 6.92 
1 1 BJT 9170 24.67 
1 1 BJT 13242 31.48 
1 1 BJT 18857 40 .17 
1 1 AJT 9176 21 .95 
1 1 AJT 13250 28 .85 
1 1 AJT 18842 36.52 
1 2 CEN 9521 3. 18 
1 2 CEN 13668 4 .65 
1 2 CEN 19409 6.53 
1 2 BIT 9226 19.68 
1 2 BIT 13287 25.65 
1 2 BJT 18980 33.64 
1 2 AJT 9262 18.93 
1 2 AJT 13365 24.95 
1 2 AJT 18996 32.08 
1 3 CEN 9463 3.18 
1 3 CEN 13646 4.65 
1 3 CEN 19415 6.53 
1 3 BIT 9329 13.33 
1 3 BIT 13412 18.19 
1 3 BIT 19062 24.18 
1 3. AJT 9219 . 16.61 
1 3 AJT 13353 22.46 
1 3 AJT 19005 29.76 
1 4 CEN 9498 3.00 
1 4 CEN 13677 4.37 
1 4 CEN 19515 6.25 
1 4 BIT 9312 22.23 
1 4 BIT 13393 27.16 
1 4 BIT 19005 34.08 
1 4 AJT 9247 17.24 
1 4 AJT 13323 22.79 
1 4 AJT 19054 29.94 
USH 18/151 IowaJDane Counties 
Deflection Data - Sept. 16, 1994 
Section 1 - NSOG - No Dowels , Sealed Joints 
DI2-F DI2-L DI2-R DI2-B DI8-B 
mil mil mil mil mil 
3.20 3.02 3.31 3. 15 2.90 
4.50 4 .34 4.74 4.50 4.18 
6.33 6.31 6.49 6.37 5.91 
13.01 2.08 20.51 20 .75 18.69 
18.18 2.97 25 .71 26 .17 23 .56 
23 .03 4.80 32.59 33 .29 29.79 
19.05 2.17 18.50 20 .52 18.85 
24 .88 3.22 23.94 26.96 24.80 
31 .30 4.68 30.02 34 .08 31.16 
2.89 2.90 2.96 2.92 2.72 
4.34 4.18 4.22 4 .22 3.94 
5.95 5.85 6.16 6.00 5.62 
11 .75 2.40 16.12 16.60 14.84 
16.30 3.40 20.90 21 .66 19.44 
21.63 4.96 27.01 27.94 25.09 
16.71 2.29 15.49 16.13 14.69 
21 .75 3.18 20.41 22.41 20.47 
27.89 4.68 25.75 29.76 27.15 
2.94 2.95 3.01 3.13 2.90 
4.17 4.18 4.29 4 .34 4.09 
5.97 5.58 6.16 6.16 5.80 
14.05 2.45 10.50 12.09 11.29 
19.05 3.75 14.28 16.43 15.29 
25.07 5.19 18.73 21.85 20.37 
14.57 1.94 13.32 15.73 14.46 
19.67 2.90 17.78 21.50 19.62 
25.88 4.34 23.28 28.38 25.98 
3.06 2.86 2.92 2.80 2.57 
4.05 4.57 3.92 3.99 3.71 
5.66 6.01 5.81 5.72 5.31 
17.37 2.74 19.48 19.21 17.51 
23.13 3.95 23.28 23.16 21.12 
28.81 5.92 28.93 28.97 26.25 
15.17 2.51 14.14 14.12 12.70 
19.72 3.91 18.41 19.09 17.03 
25.59 5.37 24.03 25.21 22.49 
D24-B D36-B D48-B Air Pvt 
mil mil mil F F 
2.68 2.17 1.76 66.8 65 .2 
3.87 3.20 2.55 66.8 65 .2 
5.45 4.48 3.60 66.8 65.2 
16.72 12.95 9.89 67.7 63.4 
21.09 16.22 12.27 67 .7 63.4 
26.70 20.37 15.35 67 .7 63.4 
17.28 14.30 11.42 67 .5 62.8 
22.76 18.64 14.85 67.5 62.8 
28.58 23 .11 18 .32 67 .5 62.8 
2.47 2.08 1.74 67.7 65.1 
3.62 3.02 2.53 67 .7 65 .1 
5. 17 4.32 3.57 67 .7 65 .1 
13 .35 10.43 8.00 67 .7 64.3 
17.53 13.58 10.42 67.7 64.3 
22.59 17.49 13.46 67.7 64.3 
13.44 10.81 8.46 67.5 63.9 
18.69 15.03 11.86 67.5 63 .9 
24.88 19.93 15 .71 67.5 63 .9 
2.75 2.33 2.00 66.8 68.8 
3.83 3.33 2.86 66.8 68 .8 
5.48 4.75 4.08 66.8 68 .8 
10.42 8.61 7.04 67.5 63.4 
14.17 11.70 9.59 67.5 63.4 
18.93 15.58 12.75 67.5 63.4 
13.16 10.60 8.44 67.5 63 .4 
17.87 14.40 11.45 67.5 63.4 
23.70 19.04 15.11 67.5 63 .4 
2.34 1.92 1.53 66.8 67.0 
3.33 2.78 2.25 66.8 67.0 
4.87 3.99 3.23 66.8 67.0 
15.88 12.61 9.69 67.5 63 .2 
19.30 15.19 11 .70 67.5 63.2 
23.99 18.83 14.39 67.5 63.2 
11.29 8.60 6.35 67.2 64.1 
15.30 11 .56 8.51 67.2 64.1 
20.18 15.23 11.20 67.2 64.1 
Sec Slab Pos Load 
lb 
1 1 CEN 9479 
1 1 CEN 13588 
1 1 CEN 19409 
1 1 AJT 9317 
1 r. AJT 13467 
1 1 AJT 19164 
1 2 CEN 9416 
1 2 CEN 13591 
1 2 CEN 19439 
1 2 AJT 9356 
1 2 AJT 13425 
1 2 AJT 19187 
1 3 CEN 9489 
1 3 CEN 13597 
1 3 CEN 19395 
1 3 AJT 9318 
1 3 AJT 13443 
1 3 AJT 19236 
1 4 eEN 9489 
1 4 eEN 13624 
1 4 eEN 19392 
1 4 AJT 9380 
1 4 AJT 13503 
1 4 AJT 19250 
USH 18/151 Iowa/Dane Counties 
Deflection Data - Sept. 16, 1994 
Section 1 - NSOG - No Dowels, Sealed Joints - Repeat Tests 
00 012-F 012-L 012-R 012-B 018-B 024-B 
mil mil mil mil mil mil mil 
3.58 3.48 3.34 3.31 3.31 3.25 2.84 
5.11 4.81 4 .80 4.74 4.74 4.39 4.09 
7.27 6.59 6.58 6.67 6 ~ 75 6.28 5.80 
7.02 6.37 4.57 5.69 6.75 5.85 5.17 
10.04 8.86 6.58 8.14 9.59 8.39 7.42 
14.22 12.49 9.21 11.50 13 .58 11.92 10.60 
3.28 3.18 2.95 3.17 3.03 2.80 2.59 
4.67 4.41 4.30 4.32 4.34 4.04 3.72 
6.69 6.14 6.31 6.25 6.16 5.76 5.33 
7.88 6.94 4.07 6.23 7.47 6.66 5.95 
11.13 9.95 5.76 8.61 to.55 9.43 8.42 
15.77 13.89 9.05 12.20 14.78 13.30 11.97 
3.35 3.25 3.06 3.08 3.03 2.84 2.62 
4 .76 4.38 4.64 4.27 4.34 4.06 3.78 
6.69 6.26 5.96 6.28 6.23 5.76 5.34 
8.11 7.13 3.79 6.25 7.26 6.42 5.65 
11.38 10.07 5.30 8.72 10.27 9.08 8.05 
16.10 13.93 7.24 12.34 14.54 12.87 11.47 
3.35 3.18 3.11 3.13 3.15 2.86 2.64 
4.76 4.41 4.48 4.22 4.39 4.12 3.81 
6.81 6.14 6.26 6.16 6.28 5.80 5.40 
7.02 6.07 4.00 5.53 6.44 5.62 4.89 
10.11 8.74 5.80 7.93 9.34 8.14 7.08 
14.57 12.56 8.36 11.34 13.28 11.62 10.19 
036-B D48-B Air Pvt 
mil mil F F 
2.37 1.91 67.2 78 .0 
3.33 2.67 67.2 78.0 
4.78 3.84 67.2 78.0 
3.91 2.86 69.3 77.1 
5.56 4.10 69.3 77.1 
7.91 5.82 69.3 77.1 
2.13 1.70 68.0 77.6 
3.05 2.45 68.0 77.6 
4.34 3.50 68.0 77.6 
4.62 3.46 68.8 72.1 
6.54 4.91 68.8 72.1 
9.17 6.94 68.8 72.1 
2.14 1.70 68.0 78.2 
3.06 2.45 68.0 78.2 
4.38 3.46 68.0 78.2 
4.32 3.27 68.8 70.7 
6.15 4.58 68.8 70.7 
8.71 6.52 68.8 70.7 
2.15 1.75 68.1 82.8 
3.09 2.50 68.1 82.8 
4.46 3.56 68.1 82.8 
3.61 2.61 67.7 72.2 
5.17 3.75 67.7 72.2 
7.49 5.42 67.7 72.2 
Sec Slab Pos Load 
lb 
2 1 CEN 9538 
2 1 CEN 13695 
2 1 CEN 19457 
2 1 BIT 9125 
2 1 BIT 13140 
2 1 BIT 18881 
2 1 AJT 9218 
2 1 AJT 13344 
2 1 AJT 18991 
2 2 CEN 9511 
2 2 CEN 13648 
2 2 CEN 19439 
2 2 BIT 8978 
2 2 BIT 13165 
2 2 BIT 18898 
2 2 AJT 9161 
2 2 AJT 13238 
2 2 AJT 18969 
2 3 CEN 9559 
2 3 CEN 13613 
2 3 CEN 19466 
2 3 BIT 9244 
2 3 BIT 13287 
2 3 BIT 18922 
2 3 AJT 9093 
2 3 AJT 13220 
2 3 AJT 18956 
2 4 CEN 9560 
2 4 CEN 13648 
2 4 CEN 19452 
2 4 BIT 9280 
2 4 BIT 13305 
2 4 BIT 19002 
2 4 AJT 9202 
2 4 AJT 13231 
2 4 AJT 18985 
USH 18/151 IowaIDane Counties 
Deflection Data - Sept. 16, 1994 
Section 2 - NSOG - No Dowels, Unsealed Joints 
DO DI2-F DI2-L DI2-R DI2-B DI8-B D24-B 
mil mil mil mil mil mil mil 
3.51 3.29 3.29 3.43 3.38 3.23 3.00 
5.11 4.69 4.68 4.74 4.86 4.64 4.39 
7.09 6.54 6.58 6.67 6.75 6.45 6.08 
31.36 2.77 3.47 25.99 25.93 22.96 20.53 
38.56 5.66 4.91 31.89 31.63 28.16 25.36 
47.51 10.07 7.20 38.54 39.21 34.56 31.25 
21.33 18.18 4.07 17.03 4.34 3.98 3.70 
26.99 23.03 5.80 21.81 9.59 8.99 8.46 
34.36 29.00 8.16 27.01 16.08 15.02 14.06 
3.41 3.29 3.24 3.27 3.20 2.96 2.75 
4.88 4.69 4.64 4.62 4.58 4.21 3.96 
6.97 6.61 6.31 6.37 6.44 6.01 5.61 
35.68 6.02 3.40 30.19 29.60 26.05 23.85 
42.19 12.68 5.12 36.09 35.06 30.92 28.07 
50.60 20.19 7.27 43 .30 41.39 36.74 33.25 
27.78 24.00 3.08 22.16 6.16 5.74 5.40 
34.82 30.02 4.41 27.50 12.56 11.62 10.86 
43.60 37.13 6.19 33.71 20.00 18.67 17.53 
3.28 3.13 3.02 3.01 2.96 2.84 2.55 
4.76 4.38 4.41 4.46 4.29 4.07 3.81 
6.57 6.02 6.19 6.14 6.05 5.68 5.26 
26.37 14.81 30.74 22.89 22.29 19.95 17.63 
32.38 20.24 224.91 27.81 27.17 24.46 21.64 
39.75 26.40 49.73 33.45 33.12 29.78 26.83 
32.34 27.37 3.08 26.78 12.09 11.17 10.50 
38.73 32.75 4.41 31.49 18.53 17.12 16.16 
46.67 39.00 6.47 37.58 25.61 23.77 22.18 
3.35 3.36 3.18 3.29 3.15 2.92 2.72 
4.83 4.57 4.52 4.67 4.46 4.18 3.87 
6.81 6.35 6.42 6.32 6.33 5.95 5.49 
21.14 2.84 23.81 18.80 17.11 14.96 13.00 
26.95 4.10 31.12 23.91 21.71 19.15 16.77 
33.80 5.73 39.44 29.79 27.47 24.16 21.55 
24.00 20.38 28.45 19.83 2.80 2.54 2.52 
29.76 25.24 35.31 24.38 7.87 7.40 6.96 
36.68 30.95 42.18 29.77 14.03 13.32 12.76 
D36-B 048-B Air Pvt 
mil mil F F 
2.76 2.55 67.7 65.1 
3.95 3.69 67.7 65.1 
5.56 5.15 67.7 65.1 
15.74 11.87 67.7 63.2 
19.30 14.54 67.7 63.2 
23.73 17.81 67.7 63.2 
3.27 2.83 67.7 64.3 
7.34 6.22 67.7 64.3 
12.19 10.16 67.7 64.3 
2.40 2.10 67.7 65.4 
3.45 3.04 67.7 65.4 
4.85 4.25 67.7 65.4 
18.05 13.43 67.7 64.6 
21.46 15.98 67.7 64.6 
25.47 18.90 67.7 64.6 
4.60 3.90 67.7 63.0 
9.04 7.39 67.7 63.0 
14.26 11.55 67.7 63.0 
2.17 1.79 68.1 66.8 
3.12 2.56 68.1 66.8 
4.41 3.57 68.1 66.8 
13.77 10.57 67.7 65.9 
17.03 13.11 67.7 65.9 
21.02 16.17 67.7 65.9 
8.99 7.25 67.5 64.1 
13.51 10.96 67.5 64.1 
18.47 14.98 67.5 64.1 
2.28 1.91 68.1 66.3 
3.19 2.65 68.1 66.3 
4.59 3.80 68.1 66.3 
9.76 7.14 67.7 64.3 
12.55 9.20 67.7 64.3 
15.97 11.87 67.7 64.3 
2.23 1.96 67.5 65.9 
6.14 5.20 67.5 65.9 
10.88 9.05 67.5 65.9 
Sec Slab Pos Load DO 
Ib mil 
3 1 CEN 9507 2.44 
3 1 CEN 13665 3.58 
3 1 CEN 19463 5.04 
3 1 BIT 9370 17.47 
3 1 BIT 13410 22.07 
3 1 BIT 18981 28.46 
3 1 AJT 9422 14.75 
3 1 AJT 13426 19.28 
3 1 AJT 19108 24.44 
3 2 CEN 9536 2.39 
3 2 CEN 13651 3.62 
3 2 CEN 19475 5.04 
3 2 BIT 9400 13.26 
3 2 BIT 13492 17.47 
3 2 BIT 19150 22.46 
3 2 AJT 9399 17.75 
3 2 AJT 13412 20.35 
3 2 AJT 19038 27.20 
3 3 CEN 9493 2.04 
3 3 CEN 13679 2.95 
3 3 CEN 19488 4.20 
3 3 BIT 9412 8.11 
3 3 BIT 13550 10.99 
3 3 BIT 19268 14.96 
3 3 AJT 9340 12.20 
3 3 AJT 13467 16.05 
3 3 AJT 19197 20.93 
3 4 CEN 9517 2.32 
3 4 CEN 13677 3.S8 
3 4 CEN 19462 4.76 
3 4 BIT 9399 14.29 
3 4 BIT 13431 19.40 
3 4 BIT 19131 25.23 
3 4 AJT 9406 8.15 
3 4 AJT 13561 11.01 
3 4 AJT 19291 14.87 
USH 18/151 Iowa/Dane Counties 
Deflection Data - Sept. 16, 1994 
Section 3 - CSOG - No Dowels, Sealed Joints 
DI2-F DI2-L D12-R D12-B DI8-B 
mil mil mil mil mil 
2.32 2.22 2.36 2.40 2.12 
3.25 3.29 3.31 3.31 3.11 
4.69 7.20 4.81 4.74 4.42 
12.39 1.51 13.58 15.17 13.82 
17.54 2.33 17.08 19.09 17.32 
22.51 3.56 21.98 24.30 21.95 
13.15 1.71 11.62 14.71 13.59 
16.97 2.67 15.05 19.09 17.65 
21.23 4.02 18.92 24.11 22.25 
2.27 2.29 2.26 2.24 2.28 
3.25 3.68 3.36 3.20 3.05 
4.57 4.91 4.57 4.62 4.29 
10.54 3.84 10.54 11.65 10.69 
14.00 4.57 13.95 15.29 13.98 
17.82 5.80 17.99 19.44 17.81 
15.64 1.67 13.83 8.57 7.77 
17.77 2.35 15.51 18.70 16.97 
23.55 3.47 20.58 24.86 22.55 
1.85 1.85 1.89 1.77 1.70 
2.80 2.72 2.75 2.75 2.53 
3.82 3.95 3.87 3.83 3.58 
6.49 2.74 6.44 7.14 6.55 
9.08 3.84 8.77 9.59 8.75 
12.23 5.23 12.01 12.95 11.87 
10.78 2.13 9.84 10.67 9.74 
13.89 2.90 12.76 15.29 14.01 
18.18 5.58 16.68 20.52 18.64 
2.09 2.17 2.12 2.17 1.97 
3.06 3.22 3.15 3.15 2.90 
4.29 4.07 4.39 4.46 4.15 
12.44 1.97 11.34 ·13.00 11.89 
16.73 2.74 15.44 17.39 16.01 
22.04 4.02 19.90 22.52 20.70 
7.01 2.63 -6.21 -6.63 6.03 
9.43 3.91 8.86 9.76 8.85 
12.68 5.23 11.73 13.40 12.10 
D24-B D36-B D48-B Air Pvt 
mil mil mil F F 
1.97 1.70 1.40 69.1 70.9 
2.94 2.49 2.10 69.1 70.9 
4.15 3.57 3.02 69.1 70.9 
12.63 10.25 8.23 68 .4 69.8 
15.90 12.76 10.17 68.4 69.8 
19.97 15.96 12.61 68.4 69.8 
12.66 10.66 8.81 68.8 68.3 
16.44 13.68 11.17 68.8 68.3 
20.58 17.09 14.05 68.8 68.3 
1.90 1.58 1.31 69.3 72.0 
2.81 2.32 1.96 69.3 72.0 
4.00 3.33 2.74 69.3 72.0 
9.80 8.05 6.48 68.8 70.6 
12.85 10.45 8.36 68.8 70.6 
16.34 13.28 10.60 68.8 70.6 
7.24 5.88 4.74 68.8 69.4 
15.62 12.64 10.15 68.8 69.4 
20.71 16.71 13.33 68.8 69.4 
1.56 1.35 1.13 69.5 73.3 
2.34 2.01 1.69 69.5 73.3 
3.37 2.82 2.38 69.5 73.3 
5.99 4.86 3.83 68.4 70.9 
8.05 6.46 5.09 68.4 70.9 
10.82 8.70 6.85 68.4 70.9 
8.98 7.35 5.91 68.8 69.2 
12.92 10.51 8.46 68.8 69.2 
17.12 13.95 11.16 68.8 69.2 
1.88 1.54 1.32 70.1 72.1 
2.72 2.29 1.94 70.1 72.1 
3.87 3.30 2.81 70.1 72.1 
10.95 8.88 7.07 69.1 66.6 
14.78 11.98 9.46 69.1 66.6 
19.12 15.46 12.26 69.1 66.6 
5.49 4.37 3.46 69.1 70.7 
8.05 6.45 5.07 69.1 70.7 
11.01 8.81 6.96 69.1 70.7 
Sec Slab Pos Load 
lb 
4 1 CEN 9456 
4 1 CEN 13602 
4 1 CEN 19382 
4 1 BIT 9357 
4 1 BIT 13377 
4 1 BJT 19051 
4 1 AJT 9308 
4 1 AJT 13432 
4 1 AJT 19036 
4 2 CEN 9464 
4 2 CEN 13566 
4 2 CEN 19415 
4 2 BIT 9197 
4 2 BIT 13266 
4 2 BIT 18955 
4 2 AJT 9384 
4 2 AJT 13415 
4 2 AJT 19132 
4 3 CEN 9437 
4 3 CEN 13575 
4 3 CEN 19419 
4 3 BIT 9258 
4 3 BIT 13359 
4 3 BIT 19016 
4 3 AJT 9249 
4 3 AJT 13320 
4 3 AJT 19044 
4 4 CEN 9412 
4 4 CEN 13599 
4 4 CEN 19499 
4 4 BJT 9342 
4 4 BJT 13470 
4 4 BJT 19187 
4 4 AJT 9256 
4 4 AJT 13335 
4 4 AJT 19084 
USH 18/151 Iowa/Dane Counties 
Deflection Data - Sept. 16, 1994 
Section 4 - CSOG - No Dowels, Unsealed Joints 
00 DI2-F DI2-L 012-R DI2-B DI8-B 024-B 
mil mil mil mil mil mil mil 
2.53 2.37 2.40 2.45 2.40 2.21 1.99 
3.74 3.32 4.23 3.43 3.31 3.17 2.96 
5.27 4.81 5.76 4.74 4.86 4 .58 4.20 
12.80 1.68 4.46 10.71 10.32 8.97 7.89 
18.03 2.49 6.38 14.93 14.50 12.72 11.13 
25.18 3.89 8.87 20.86 20.31 17.82 15.65 
10.94 9.15 3.84 8.56 1.89 1.76 1.62 
15.54 12.91 5.42 12.29 2.61 2.48 2.34 
21.88 18.27 7.63 17.26 3.78 3.47 3.27 
2.60 2.37 2.51 2.50 2.38 2.26 2.10 
3.86 3.53 3.98 3.43 3.55 3.28 3.05 
5.44 5.02 5.35 5.02 5.02 4.69 4.42 
22.35 1.40 4.52 19.48 17.72 15.44 13.53 
29.43 1.90 6.15 25.24 23.20 20.22 17.71 
37.38 3.93 8.43 31.96 29.60 25.92 22.83 
12.71 10.52 3.86 9.75 1.84 1.65 1.60 
17.17 14.17 5.23 13.44 3.38 3.02 2.87 
22.79 18.86 6.90 17.71 7.42 6.52 6.11 
2.32 2.13 2.17 2.10 2.17 1.97 1.78 
3.39 3.20 3.13 3.15 3.08 2.90 2.68 
4.81 4.41 4.57 4.43 4.46 4 .12 3.83 
16.28 1.28 4.80 14.02 13.05 11.35 10.07 
22.86 1.97 6.26 19.39 18.30 15.93 14.13 
31.64 2.91 8.48 26.87 25.23 22.05 19.71 
17.93 14.48 4.18 15.05 1.66 1.49 1.60 
23.81 19.10 5.64- 19.64 2.45 2.24 2.21 
30.85 24.69 7.82 25.45 3.31 3.08 3.18 
2.16 2.01 2.01 2.05 2.01 1.88 1.75 
3.23 2.96 2.90 2.92 2.92 2.67 2.52 
4.48 4.10 21.59 4.11 4.18 3.91 3.62 
10.27 2.13 3.79 8.61 8.50 7.56 6.71 
14.68 3.01 5.23 12.08 12.02 10.72 9.57 
20.91 4.22 7.43 17.31 17.16 15.29 13.68 
15.54 13.20 3.75 12.41 1.54 1.41 1.38 
21.60 18.34 5.19 17.15 2.17 2.06 1.,97 
28.88 24.48 7.08 22.96 3.24 2.99 2.96 
D36-B 048-B Air Pvt 
mil mil F F 
1.71 1.43 71.3 75.4 
2.51 2.10 71.3 75 .4 
3.60 2.99 71.3 75.4 
5.77 4.13 70.0 69.4 
8.19 5.91 70.0 69.4 
11.60 8.37 70.0 69.4 
1.35 1.18 70.9 72.2 
2.00 1.70 70.9 72.2 
2.82 2.45 70.9 72.2 
1.74 1.43 71.6 75.0 
2.52 2.10 71.6 75.0 
3.65 3.00 71.6 75.0 
9.64 6.67 70.9 71.8 
12.65 8.78 70.9 71.8 
16.31 11.44 70.9 71.8 
1.34 1.10 70.0 69.1 
2.32 1.86 70.0 69.1 
4.79 3.75 70.0 69.1 
1.55 1.28 71.6 74.6 
2.22 1.84 71.6 74.6 
3.20 2.61 71.6 74.6 
7.31 5.22 70.4 70.3 
10.32 7.35 70.4 70.3 
14.43 to.35 70.4 70.3 
1.38 1.24 70.0 71.1 
2.01 1.80 70.0 71.1 
2.85 2.56 70.0 71.1 
1.45 1.17 71.3 75.2 
2.09 1.75 71.3 75.2 
3.06 2.53 71.3 75.2 
5.04 3.76 70.9 68.8 
7.20 5.41 70.9 68.8 
10.36 7.76 70.9 68.8 
1.18 1.05 70.9 71.1 
1.78 1.54 70.9 71.1 
2.54 2.22 70.9 71.1 
Sec Slab Pos Load DO 
lb mil 
5 1 CEN 9479 2.21 
5 1 CEN 13623 3.28 
5 1 CEN 19499 4.72 
5 1 WT 9380 6.90 
5 1 BJT 13498 9.69 
5 1 BJT 19277 13.66 
5 1 AJT 9357 6.34 
5 1 AJT 13498 9.18 
5 1 AJT 19275 12.99 
5 2 CEN 9432 2.49 
5 2 CEN 13580 3.62 
5 2 CEN 19485 5.11 
5 2 BIT 9404 7.41 
5 2 BJT 13517 10.43 
5 2 BJT 19348 14.75 
5 2 AJT 9357 7.20 
5 2 AJT 13507 10.04 
5 2 AJT 19278 14.01 
5 3 CEN 9437 2.28 
5 3 CEN 13602 3.35 
5 3 CEN 19453 4.81 
5 3 BJT 9365 6.85 
5 3 BJT 13507 9.97 
5 3 BIT 19301 14.68 
5 3 AJT 9357 7.64 
5 3 AJT 13533 10.83 
5 3 AJT 19275 15.19 
5 4 CEN 9451 2.37 
5 4 CEN 13623 3.39 
5 4 CEN 19519 4.88 
5 4 BIT 9357 7.20 
5 4 BIT 13522 9.92 
5 4 BJT 19293 13.71 
5 4 AJT 9383 7.15 
5 4 AJT 13505 10.20 
5 4 AJT 19339 14.29 
USH 18/151 IowaIDane Counties 
Deflection Data - Sept. 16, 1994 
Section 5 - ASOG - No Dowels , Sealed Joints 
DI2-F DI2-L DI2-R DI2-B DI8-B 
mil mil mil mil mil 
2.09 2.08 1.94 2.05 1.85 
2.96 2.90 3.01 2.92 2.67 
4.24 4.48 4.04 4.18 3.82 
5.02 2.22 4.97 5.88 5.16 
7.35 3.18 7.07 8.22 7.27 
10.43 5.03 10.08 11.58 10.28 
5.43 2.13 4.83 5.65 4.89 
7.89 3.02 6.72 7.98 6.92 
11.07 4.48 9.52 11.23 9.84 
2.20 2.24 2.22 2.24 2.07 
3.32 3.18 3.13 3.13 2.96 
4.50 4.68 4.55 4.62 4.25 
5.90 1.90 5.48 6.28 5.53 
8.58 2.63 7.75 8.78 7.79 
12.16 3.72 10.71 12.37 11.02 
5.95 2.22 5.30 5.42 4.81 
8.22 3.36 7.30 8.22 7.21 
11.45 4.25 10.08 11.74 10.25 
2.09 2.13 2.22 2.05 1.88 
3.01 3.02 3.01 2.96 2.78 
4.29 3.79 4.27 4.29 3.91 
6.09 2.13 4.97 5.81 5.26 
8.51 3.08 7.30 8.50 7.59 
11.52 4.34 10.82 12.25 11.00 
6.61 1.85 5.46 6.00 5.29 
9.19 2.56 7.51 8.66 7.61 
12.89 3.75 10.75 12.32 10.75 
2.09 2.06 2.12 2.12 1.88 
3.06 3.02 3.01 3.03 2.78 
4.41 4.50 4.32 4.27 4.00 
5.26 2.22 5.30 6.12 5.35 
7.58 3.24 7.23 8.38 7.44 
10.71 4.75 10.15 11.65 10.34 
6.14 2.29 5.48 6.23 5.43 
8.74 3.22 7.40 8.85 7.71 
12.27 5.03 10.31 12.37 10.81 
D24-B D36-B D48-B Air Pvt 
mil mil mil F F 
1.62 1.34 1.04 72.9 78.3 
2.36 1.92 1.50 72.9 78.3 
3.50 2.76 2.22 72.9 78.3 
4.55 3.48 2.59 73.2 73.7 
6.49 4.90 3.62 73.2 73.7 
9.24 6.95 5.19 73.2 73.7 
4.20 3.12 2.22 72.9 73.5 
6.04 4.40 3.16 72.9 73.5 
8.64 6.27 4.52 72.9 73.5 
1.84 1.46 1.16 73.2 77.1 
2.64 2.16 1.67 73.2 77.1 . 
3.87 3.08 2.46 73.2 77.1 
4.85 3.65 2.70 73.6 72.9 
6.89 5.18 3.79 73.6 72.9 
9.85 7.35 5.40 73.6 72.9 
4.15 3.03 2.17 73.6 72.7 . 
6.27 4.57 3.33 73.6 72.7 
8.92 6.55 4.70 73.6 72.7 
1.75 1.36 1.03 72.9 76.9 
2.43 1.96 1.54 72.9 76.9 
3.55 2.81 2.27 72.9 76.9 
4.68 3.55 2.60 73.2 70.5 
6.76 5.13 3.76 73.2 70.5 
9.86 7.39 5.42 73.2 70.5 
4.65 3.33 2.39 73.6 69.6 
6.64 4.83 3.48 73.6 69.6 
9.41 6.87 4.94 73.6 69.6 
1.69 1.34 1.06 73.2 79.0 
2.45 1.98 1.53 73.2 79.0 
3.62 2.87 2.27 73.2 79.0 
4.80 3.52 2.55 73.2 70.7 
6.60 4.92 3.58 73.2 70.7 
9.22 6.87 4.99 73.2 70.7 
4.78 3.48 2.50 72.9 72.2 
6.77 4.94 3.53 72.9 72.2 
9.48 6.90 4.98 72.9 72.2 
Sec Slab Pos Load 
lb 
6 1 CEN 9433 
6 1 CEN 13578 
6 1 CEN 19421 
6 1 BJT 9340 
6 1 BIT 13422 
6 1 BJT 19178 
6 1 AJT 9337 
6 1 AJT 13471 
6 1 AlT 19212 
6 2 CEN 9442 
6 2 CEN 13577 
6 2 CEN 19500 
6 2 BIT 9308 
6 2 BIT 13429 
6 2 BIT 19181 
6 2 AJT 9316 
6 2 AJT 13428 
6 2 AJT 19243 
6 3 CEN 9413 
6 3 CEN 13547 
6 3 CEN 19474 
6 3 BIT 9356 
6 3 BIT 13448 
6 3 BIT 19313 
6 3 A1T 9350 
6 3 A1T 13474 
6 3 A1T 19252 
6 4 CEN 9442 
6 4 CEN 13535 
6 4 CEN 19473 
6 4 BIT 9329 
6 4 BIT 13434 
6 4 BIT 18950 
6 4 A1T 9341 
6 4 A1T 13453 
6 4 A1T 19244 
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Section 6 - ASOG - No Dowels, Unsealed Joints 
DO DI2-F DI2-L D12-R DI2-B 018-B 024-B 
mil mil mil mil mil mil mil 
2.88 2.73 2.74 2.85 2.75 2.51 2.31 
4.25 4.00 4.41 3.94 3.94 3.61 3.21 
6.02 5.50 5.53 5.53 5.53 5.10 4.61 
11.78 3.01 2.40 8.82 9.20 7.88 6.83 
16.89 4.17 3.47 12.41 13. 12 11.26 9.79 
23.49 5.85 4.84 17.10 18.23 15.77 13.72 
9.69 8.10 2.97 7.19 2.05 1.82 1.69 
13.78 11.28 4.14 10.03 2.80 2.54 2.40 
19 .05 15.62 5.76 13.95 3.83 3.58 3.40 
2.72 2.54 2.58 2.52 2.64 2.39 2.21 
3.90 3.60 3.63 3.66 3.66 3.38 3.12 
5.62 5.09 5.19 5.25 5.14 4.81 4.43 
12.66 2.49 2.79 9.63 9.87 8.48 7.27 
18.14 3.41 4.02 13.62 14.03 12.10 10.42 
24.72 4.93 5.46 18.36 19.26 16.70 14.35 
10.55 8.63 2.10 7.75 2.68 2.40 2.18 
14.68 11.97 3.13 10.38 4.86 4.39 3.93 
19.91 16.21 4.30 14.09 8.57 7.61 6.83 
3.00 2.84 2.72 2.80 2.80 2.57 2.34 
4.37 3.93 4.00 3.99 3.94 3.65 3.36 
6.06 5.50 4.91 5.65 5.60 5.20 4.80 
10.43 2.80 3.11 8.14 8.19 7.13 6.14 
14.05 4.91 4.34 10.78 11.13 9.68 8.42 
18.65 8.29 6.03 14.46 14.94 13.05 11.38 
9.92 7.99 2.72 7.19 2.96 2.69 2.44 
13.89 11.23 3.86 9.91 4.97 4.48 4.09 
18.82 15.24 5.46 13.39 8.22 7.35 6.60 
3.00 2.89 2.83 2.92 2.87 2.65 2.47 
4.41 4.05 3.40 4.11 4.06 3.79 3.53 
6.30 5.73 5.69 5.74 5.72 5.35 4.99 
11.01 3.20 4.18 8.89 8.66 7.59 6.68 
15.31 4.62 5.96 12.36 12.02 10.51 9.17 
2L88 6.30 8.27 17.43 17.11 14.96 13.16 
9.34 -7.54 2.83 7.00 2.68 2.42 2.27 
13.38 11.00 4.07 9.84 3.83 3.56 3.33 
18.65 15.17 5.62 13.67 5.58 5.08 4.68 
D36-B 048-B Air Pvt 
mil mil F F 
1.82 1.47 71.6 78.8 
2.65 2.07 71.6 78.8 
3.75 2.97 71.6 78.8 
4.92 3.56 72.3 73.3 
7.03 5.01 72.3 73.3 
9.83 7.05 72.3 73.3 
1.51 1.25 72.4 73.3 
2.06 1.79 72.4 73.3 
2.93 2.56 72.4 73.3 
1.81 1.47 71.6 78.2 
2.52 2.05 71.6 78.2 · 
3.63 2.93 71.6 78.2 
5.27 3.71 72.4 72.1 
7.53 5.31 72.4 72.1 
10.44 7.34 72.4 72.1 
1.81 1.53 72.0 71.8 
3.12 2.46 72.0 71.8 
5.35 4.16 72.0 71.8 
1.97 1.61 70.7 77.1 
2.81 2.30 70.7 77.1 
3.97 3.27 70.7 77.1 
4.49 3.26 72.0 73.6 
6.11 4.46 72.0 73.6 
8.36 6.12 72.0 73.6 
1.98 1.63 72.0 70.3 
3.24 2.55 72.0 70.3 
5.13 4.00 72.0 70.3 
2.02 1.67 71.6 77.7 
2.93 2.42 71.6 77.7 
4.01 3.37 71.6 77.7 
4.86 3.52 71.1 75.2 
6.72 4.91 71.1 75.2 
9.62 7.06 71.1 75.2 
1.89 1.65 70.7 73.7 
2.75 2.30 70.7 73.7 
3.97 3.35 70.7 73.7 
Sec Slab Pos 
7 1 CEN 
7 1 eEN 
7 1 CEN 
7 1 AJT 
7 r AJT 
7 1 AJT 
7 2 CEN 
7 2 eEN 
7 2 CEN 
7 2 AJT 
7 2 AJT 
7 2 AJT 
7 3 eEN 
7 3 CEN 
7 3 eEN 
7 3 AJT 
7 3 AJT 
7 3 AJT 
7 4 eEN 
7 4 eEN 
7 4 eEN 
7 4 AJT 
7 4 AJT 
7 4 AJT 
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Deflection Data - Sept . 16. 1994 
Section 7 - DGBC - Transverse Joint Drains - No Dowels, Unsealed Joints 
Load 00 012-F 012-L D12-R D12-B D18-B D24-B 036-B 
Ib mil mil mil mil mil mil mil mil 
9384 2.83 2.68 2.67 2.52 2.57 2.30 2.12 1.62 
13571 4.14 3.89 3.91 3.59 3.78 3.40 3.09 2.40 
19372 6.02 5.40 6.19 5.32 5.42 4.93 4.50 3.55 
9362 4.53 3.93 2.40 3.48 3.31 2.80 2.34 1.62 
13512 6.46 5.50 3.68 4.95 4.90 4.12 3.50 2.40 
19237 9.25 7.89 5.42 6.95 7.14 6.01 5.08 3.54 
9407 3.23 2.89 2.97 2.80 2.87 2.63 2.34 1.82 
13599 4.65 4.24 4.41 4.15 4.11 3.77 3.44 2.65 
19388 6.57 5.97 6.26 5.93 5.88 5.41 4.92 3.83 
9376 4.48 3.98 2.47 3.43 3.20 2.78 2.40 1.76 
13569 6.57 5.62 3.79 4.90 4.74 4.09 3.53 2.59 
19254 9.43 8.06 5.69 7.19 6.84 5.91 5.15 3.78 
9409 2.72 2.49 2.45 2.22 2.40 2. 15 1.85 1.50 
13564 3.90 3.65 3.75 3.57 3.48 3.13 2.81 2.22 
19370 5.67 5.14 5.64 5.18 5.09 4.56 4.15 3.25 
9376 4.65 4.05 2.40 3.31 3.27 2.84 2.43 1.78 
13521 6.81 5.85 3.40 4.95 4.86 4.21 3.68 2.63 
19343 9.87 8.34 5.26 7.14 7.07 6.12 5.34 3.86 
9461 3.30 3.13 3.02 3.20 2.92 2.69 2.43 1.92 
13555 4.72 4.45 4.64 4.34 4.22 3.85 3.53 2.79 
19381 6.76 6.26 5.80 6.09 6.05 5.55 5.06 4.02 
9371 5.04 4.24 2.40 3.76 2.68 2.30 2.03 1.50 
13509 7.43 6.09 3.34 5.30 3.83 3.38 2.96 2.19 
19301 10.71 8.74 4.75 7.82 5.65 4.93 4.34 3.25 
048-B Air Pvt 
mil F F 
1.23 70.7 80.5 
1.87 70.7 80.5 
2.70 70.7 80.5 
1.09 70.7 75.1 
1.67 70.7 75.1 
2.47 70.7 75.1 
1.36 72.0 80.1 
2.04 72.0 80.1 
2.93 72.0 80.1 
1.28 71.3 76.3 
1.93 71.3 76.3 
2.82 71.3 76.3 
1.16 72.4 81.3 
1.72 72.4 81.3 
2.56 72.4 81.3 
1.32 71.3 73.3 
1.93 71.3 73.3 
2.84 71.3 73.3 
1.47 72.0 81.2 
2.16 72.0 81.2 
3.15 72.0 81.2 
1.13 71.7 73.1 
1.64 71.7 73.1 
2.44 71.7 73.1 
-Sec Slab Pos 
7C 1 CEN 
7C 1 CEN 
7C 1 CEN 
7C 1 An 
7C ... An 
7C 1 An 
7C 2 CEN 
7C 2 CEN 
7C 2 CEN 
7C 2 An 
7C 2 An 
7C 2 An 
7C 3 CEN 
7C 3 CEN 
7C 3 CEN 
7C 3 An 
7C 3 An 
7C 3 An 
7C 4 CEN 
7C 4 CEN 
7C 4 CEN 
7C 4 An 
7C 4 An 
7C 4 An 
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Section 7C - DGBC - Transverse Joint Drains - No Dowels, Unsealed Joints 
Load DO DI2-F DI2-L D12-R DI2-B D18-8 024-8 D36-B 
Ib mil mil mil mil mil mil mil mil 
9341 3.11 2.84 2.90 2.85 2.92 2.65 2.47 1.96 
13442 4.58 3.98 4.18 4.06 4.18 3.83 3.53 2.83 
19350 6.53 5.85 72.37 5.81 6.00 5.59 5.12 4.11 
9307 5.39 4.62 3.40 4.18 3.71 3.28 2.87 2.12 
13504 7.94 6.78 4.91 5.88 5.65 5.03 4.27 3.17 
19282 11.45 9.72 7.08 8.72 8.45 7.35 6.46 4.75 
9412 2.95 2.77 2.90 2.68 2.80 2.57 2.31 1.80 
13552 4.41 4.12 4.18 3.94 3.92 3.65 3.37 2.64 
19422 6.39 5.81 11.33 5.60 5.77 5.31 4.84 3.86 
9398 5.51 4.76 3.29 4.27 3.38 2.96 2.59 1.94 
13521 8.06 6.82 4.68 6.28 5.02 4.45 3.93 2.93 
19317 11.57 9.86 6.70 8.82 7.70 6.75 5.95 4.44 
9396 3.23 3.08 3.02 2.96 3.03 2.75 2.49 2.07 
13585 4.65 4.41 4.80 4.29 4.34 3.98 3.64 3.02 
19388 6.81 6.26 6.58 6.11 6.23 5.74 5.30 4.43 
9395 5.71 4.69 3.08 4.50 2.80 2.51 2.31 1.73 
13522 8.15 6.59 4.36 6.23 4.46 3.94 3.50 2.70 
19293 11.45 9.36 6.15 8.77 6.84 6.03 5.37 4.09 
9400 3.41 3.25 3.29 3.08 3.20 3.05 2.87 2.43 
13521 5.09 4.69 4.68 4.74 4.81 4.48 4.22 3.57 
19361 7.20 6.66 7.04 6.72 6.79 6.39 6.04 5.15 
9347 5.55 4.81 3.18 4.27 4.22 3.67 3.14 2.43 
13500 8.06 6.94 4.57 6.11 6.12 5.29 4.64 3.48 
19314 11.68 9.91 6.38 8.61 8.78 7.67 6.71 5.06 
D48-B Air Pvt 
mil F F 
1.52 69.7 82.3 
2.18 69.7 82.3 
3.16 69.7 82.3 
1.56 70.1 77.6 
2.33 70.1 77.6 
3.47 70.1 77.6 
1.38 70.4 81.3 
1.98 70.4 81.3 
2.94 70.4 81.3 
1.43 71.1 77.6 
2.17 71.1 77.6 
3.28 71.1 77.6 
1.71 70.7 80.5 
2.46 70.7 80.5 
3.60 70.7 80.5 
1.36 70.4 78.6 
2.02 70.4 78.6 
3.11 70.4 78.6 
2.03 71.1 83.0 
2.95 71.1 83.0 
4.26 71.1 83.0 
1.80 70.7 80.7 
2.67 70.7 80.7 
3.84 70.7 80.7 
Sec Slab Pos Load DO 
Ib mil 
8 1 CEN 9395 3.07 
8 1 CEN 13531 4.60 
8 1 CEN 19343 6.53 
8 1 AJT 9318 4.48 
8 r. AJT 13457 6.62 
8 1 AJT 19268 9.59 
8 2 CEN 9385 3.51 
8 2 CEN 13488 5.04 
8 2 CEN 19381 7.15 
8 2 AJT 9341 4.81 
8 2 AJT 13486 7.04 
8 2 AJT 19255 10.20 
8 3 CEN 9380 2.90 
8 3 CEN 13514 4.25 
8 3 CEN 19436 6.06 
8 3 AJT . 9365 4.20 
8 3 AJT 13506 6.13 
8 3 AJT 19299 8.97 
8 4 CEN 9393 3.51 
8 4 CEN 13555 4.92 
8 4 CEN 19394 6.92 
8 4 AJT 9360 4.02 
8 4 AJT 13519 5.95 
8 4 AJT 19348 8.50 
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Section 8 - DGBC - No Dowels, Sealed Joints 
012-F 012-L DI2-R DI2-B 018-B 
mil mil mil mil mil 
2.91 2.97 2.68 2.87 2.59 
4.17 4.46 4.06 4.04 3.79 
5.92 7.15 5.88 5.93 5 .43 
4.12 2.74 3.36 4.11 3.56 
6.02 3.86 5.13 5.93 5.24 
8.63 5.35 7.35 8.68 7.61 
3.25 3.29 3.20 3.20 2.92 
4 .69 4.80 4.55 4.62 4 .21 
6.61 6.40 6.60 6.56 6.01 
4.22 2.67 3.76 4.11 3.52 
6.02 3.22 5.41 5.98 5.11 
8.63 4.91 7.70 8.68 7.44 
2.80 2.72 2.68 2.68 2.45 
3.93 3.95 3.83 3.80 3.55 
5.50 5.87 5.41 5.53 5.10 
3.60 2.29 3.20 3.55 3.11 
5.40 3.29 4.67 5.21 4.51 
7.75 4.64 6.84 7.47 6.57 
3.13 3.06 3.13 3.03 2.80 
4.57 4.52 4.39 4.39 4.06 
6.42 6.31 6.32 6.21 5.80 
3.65 2.67 3.20 3.83 3.34 
5.26 3.75 4.69 5.65 4.93 
7.70 5.19 6.79 8.17 7.19 
D24-B 036-B 048-B Air Pvt 
mil mil mil F F 
2.30 1.83 1.41 70.7 82.8 
3.49 2.72 2.10 70.7 82.8 
4.99 3.94 3.00 70.7 82.8 
3.18 2.39 1.82 71.3 73.7 
4.68 3.52 2.63 71.3 73.7 
6.76 5.15 3.87 71.3 73.7 
2.68 2.12 1.66 69.7 81.8 
3.87 3.09 2.38 69.7 81.8 
5.52 4.44 3.46 69.7 81.8 
3.16 2.24 1.67 72.7 72.4 
4.46 3.29 2.42 72.7 72.4 
6.48 4.76 3.55 72.7 72.4 
2.27 1.81 1.47 70.0 82.1 
3.24 2.66 2.14 70.0 82.1 
4.68 3.86 3.10 70.0 82.1 
2.72 2.02 1.55 72.7 79.0 
3.96 2.98 2.29 72.7 79.0 
5.77 4.32 3.30 72.7 79.0 
2.53 2.07 1.62 71.3 82.8 
3.74 3.03 2.42 71.3 82.8 
5.30 4.36 3.48 71.3 82.8 
2.94 2.20 1.67 71.7 80.9 
4.31 3.28 2.47 71.7 80.9 
6.36 4.77 3.61 71.7 80.9 
-Sec Slab Pos Load 
lb 
9 1 CEN 9365 
9 1 CEN 13516 
9 1 CEN 19368 
9 1 AJT 9365 
9 r AJT 13522 
9 1 AJT 19408 
9 2 CEN 9369 
9 2 CEN 13538 
9 2 CEN 19415 
9 2 AJT 9346 
9 2 AJT 13519 
9 2 AJT 19328 
9 3 CEN 9345 
9 3 CEN 13450 
9 3 CEN 19384 
9 3 AJT 9355 
9 3 AJT 13573 
9 3 AJT 19417 
9 4 CEN 9388 
9 4 CEN 13486 
9 4 CEN 19379 
9 4 AJT 9365 
9 4 AJT 13559 
9 4 AJT 19454 
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Section 9 - DOBC - No Dowels, Unsealed Joints 
00 012-F 012-L 012-R 012-B DI8-B D24-B 
mil mil mil mil mil mil mil 
4.14 4.00 3.91 3.76 3.78 3.40 2.99 
5.83 5.43 5.76 5.30 5.14 4.69 4.24 
7.99 7.37 7.70 7.23 7.12 6.42 5.80 
5.04 4.05 1.39 3.43 1.94 1.68 1.41 
7.04 5.54 1.90 4.74 2.68 2.30 1.99 
10.11 7.82 2.67 6.72 3.83 3.28 2.87 
4.53 4.22 4.23 4.27 4.18 3.85 3.44 
6.34 5.92 6.38 5.93 5.84 5.31 4 .76 
8.57 7.82 9.32 7.79 7.82 7. 11 6.39 
4.02 3.36 1.21 2.57 2.40 2.03 1.71 
5.78 4.69 1.71 3.87 3.48 2.90 2.44 
8.50 6.71 2.79 5.46 5.02 4.12 3.46 
6.13 5.73 5.80 6.04 6.00 5.74 5.33 
7.88 7.18 7.70 7.51 7.66 7.25 6.90 
10.08 8.98 9.44 9.47 9.71 9.11 8.67 
3.62 3.13 1.23 2.61 3.20 2.69 2.34 
5.39 4.57 1.71 3.78 4.69 4.04 3.40 
7.83 6.66 2.63 5.46 6.91 5.85 5.06 
5.90 5.50 5.62 5.46 5.72 5.37 5.08 
8.11 7.54 7.98 7.28 7.70 7.32 6.86 
10.43 9.50 10.67 9.47 9.92 9.38 8.83 
4.14 3.65 1.39 3.01 3.55 2.92 2.49 
6.11 5.09 2.01 4.22 5.14 4.27 3.62 
8.90 7.54 2.79 6.32 7.47 6.28 5.37 
D36-B 048-B Air Pvt 
mil mil F F 
2.24 1.54 71.7 84.9 
3.14 2.16 71.7 84.9 
4.32 3.03 71.7 84.9 
1.00 0.69 71.3 81.2 
1.41 1.00 71.3 81.2 
2.01 1.39 71.3 81.2 
2.63 1.82 70.9 83.1 
3.62 2.47 70.9 83.1 
4.83 3.34 70.9 83.1 
1.12 0.76 72.0 75.5 
1.59 1.01 72.0 75.5 
2.28 1.42 72.0 75.5 
4.62 3.85 70.7 83.6 
5.88 4.84 70.7 83.6 
7.38 6.04 70.7 83.6 
1.59 1.06 70.4 79.0 
2.30 1.50 70.4 79.0 
3.39 2.20 70.4 79.0 
4.35 3.56 69.5 83.0 
5.82 4.77 69.5 83.0 
7.48 6.04 69.5 83.0 
1.60 0.99 70.4 80.7 
2.36 1.45 70.4 80.7 
3.51 2.16 70.4 80.7 
Sec Slab Pos 
10 1 CEN 
10 1 CEN 
10 1 CEN 
10 1 AJT 
10 1 : AJT 
10 1 AJT 
10 2 CEN 
10 2 CEN 
10 2 CEN 
10 2 AJT 
10 2 AJT 
10 2 AJT 
10 3 CEN 
10 3 CEN 
10 3 CEN 
10 3 AJT 
10 3 AJT 
10 3 AJT 
10 4 CEN 
10 4 CEN 
10 4 CEN 
10 4 AJT 
10 4 AJT 
10 4 AJT 
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Section 10 - DGBC - Unsealed Joints , Doweled Joints , Transverse Joint Drains 
Load DO DI2-F DI2-L D12-R DI2-B D18-B D24-B D36-B 
Ib mil mil mil mil mil mil mil mil 
9446 3. 18 2 .89 3.02 2.73 2.92 2. 65 2 .31 1.85 
13525 4.65 4 .22 4.87 4 . 15 4. 18 3.82 3.50 2.74 
19438 6.57 6.02 6.97 5.88 6:00 5.49 4.99 3.92 
9349 4 .65 4 .05 3.02 3.59 4 .29 3.77 3.31 2.38 
13561 6.92 6.02 4.25 5 .30 6.21 5.58 4.89 3.57 
19332 10. 15 8.86 5.80 7.82 9.29 8. 18 7 . 18 5 .27 
9402 3.16 2.91 3.08 2.92 2.96 2.80 2 .62 2. 15 
13540 4.53 4 .05 4 .30 4.04 4.29 4.00 3.74 3.07 
19436 6.34 5 .69 6.65 5 .65 6.05 5.68 5.24 4 .34 
9395 4 .32 3.89 3.02 3.52 4.18 3.67 3.28 2.41 
13578 6.62 5 .85 4.68 5.20 6. 16 5 .47 4 .80 3.56 
19372 9.64 8.51 6.54 7.54 9.08 8.04 7 . 12 5.28 
9392 4.37 4 .22 4.25 4 .04 4.06 3.77 3 .40 2.71 
13495 5.95 5 .69 5 .74 5.25 5.42 4 .95 4 .65 3.68 
19391 8.06 7.54 7.31 7.35 7.35 6.81 6 .27 5.03 
9380 4 .25 3.70 2.95 3.27 3.99 3.46 2 .96 2.11 
13578 6.30 5.50 4.41 4 .90 5.88 5.08 4 .39 3. 13 
19388 9.29 7.91 6.08 7.07 8.61 7.46 6 .49 4 .63 
9404 4.92 4 .88 4 .87 4.50 4 .58 4 .25 3 .83 3. 14 
13500 6.81 6.47 5.51 6.28 6.23 5 .80 5.40 4 .37 
19355 9.34 8.91 7.59 8.44 8.57 7.94 7 .40 6.02 
9432 4.99 4 .45 3.02 3.83 4.58 4.01 3 .44 2.51 
13522 7.20 6.35 4.23 5.53 6.56 5.76 4 .99 3.67 
19332 10.43 9.19 5 .90 7.98 9.52 8.27 7.29 5.35 
D48-B Air Pvt 
mil F F 
1. 38 70.4 84.9 
2.05 70.4 84.9 
2.99 70 .4 84.9 
1.70 69.7 79.2 
2.58 69.7 79 .2 
3.80 69 .7 79 .2 
1. 69 71.1 85.5 
2.41 71.1 85.5 
3.41 71.1 85.5 
1.77 70.4 80.1 
2.61 70.4 80.1 
3.90 70.4 80.1 
2.13 70.1 83.2 
2.87 70.1 83.2 
3.95 70.1 83.2 
1.52 70.7 80.5 
2.25 70.7 80.5 
3.33 70.7 80.5 
2.46 71.7 84.2 
3.44 71.7 84.2 
4 .76 71.7 84.2 
1.81 72.4 76.5 
2.67 72.4 76.5 
3.91 72.4 76.S 
Sec Slab Pos Load DO 
Ib mil 
10 1 CEN 9444 2.21 
10 1 CEN 13643 3.11 
10 1 CEN 19463 4.48 
10 1 AJT 9469 5.09 
10 1." AJT 13618 7.27 
10 1 AJT 19342 10.36 
10 2 CEN 9408 2.72 
10 2 CEN 13526 4.20 
10 2 CEN 19373 5.62 
10 2 AJT 9459 4.65 
10 2 AJT 13608 6.69 
10 2 AJT 19361 9.41 
10 3 CEN 9480 2.02 
10 3 CEN 13656 2.95 
10 3 CEN 19453 4.25 
10 3 AJT 9461 4.72 
10 3 AJT 13563 6.81 
10 3 AJT 19373 9.64 
10 4 CEN 9473 1.97 
10 4 CEN 13637 2.90 
10 4 CEN 19478 4.20 
10 4 AJT 9403 5.67 
ID 4 AJT 13533 8.11 
ID 4 AJT 19277 11.45 
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Section 1D - CSOG - Dowels, Unsealed Joints 
DI2-F DI2-L DI2-R D12-B D18-B 
mil mil mil mil mil 
2.04 2.17 1.98 2.01 1.91 
2.89 2.95 2.92 2.96 2.78 
4.17 4.30 4.11 4.22 4.00 
4.76 4.48 4.20 4.81 4.48 
6.71 6.58 5.88 6.91 6.45 
9.62 9.53 8.38 9.87 9.16 
2.61 2.51 2.57 2.52 2.32 
3.89 3.72 3.78 3.66 3.38 
5.40 3.45 5.25 5.21 4.87 
4.57 4.57 3.76 4.50 4.28 
6.33 8.16 5.32 6.44 6.07 
8.74 6.12 7.51 9.13 8.60 
1.90 1.90 1.94 1.89 1.79 
2.73 3.02 2.68 2.75 2.59 
4.05 3.18 4.04 3.94 3.77 
4.38 3.63 3.83 4.50 4 .18 
6.37 5.07 5.58 6.51 5.97 
8.91 7.04 7.70 9.29 8.51 
1.80 1.78 1.77 1.84 1.68 
2.73 2.61 2.57 2.64 2.45 
3.82 4.07 3.83 3.83 3.61 
5.33 4.30 4.74 5.49 5.08 
7.58 5.96 6.72 7.87 7.25 
10.78 8.27 9.33 11.06 10.22 
D24-B D36-B D48-B Air Pvt 
mil mil mil F F 
1.81 1.54 1.33 68.0 78.2 
2.62 2.30 1.98 68.0 78.2 
3.81 3.33 2.86 68.0 78.2 
4.08 3.45 2.82 68.8 80.7 
5.95 5.01 4.12 68.8 80.7 
8.52 7.18 5.89 68.8 80.7 
2.18 1.87 1.55 68 . 1 77.1 
3.18 2.71 2.27 68.1 77.1 
4.59 3.94 3.32 68.1 77.1 
3.90 3.32 2.74 69.1 79.9 
5.71 4.79 4.03 69.1 79.9 
8.07 6.86 5.70 69.1 79.9 
1.66 1.49 1.26 68.4 79.3 
2.47 2.19 1.88 68.4 79.3 
3.59 3.14 2.73 68.4 79.3 
3.83 3.14 2.54 69.5 80.3 
5.52 4.56 3.65 69.5 80.3 
7.92 6.51 5.26 69.5 80.3 
1.56 1.34 1.15 68.4 77.8 
2.34 2.02 1.74 68.4 77.8 
3.44 2.97 2.48 68.4 77.8 
4.68 3.94 3.22 68.8 79.5 
6.71 5.67 4.66 68.8 79.S 
9.54 7.99 6.61 68.8 79.S 
Sec Slab Pos Load DO 
lb mil 
2D 1 CEN 9466 2.76 
2D 1 CEN 13606 4.07 
2D 1 CEN 19351 5.90 
2D 1 AJT 9413 6.25 
2D 1." AJT 13572 9.18 
2D 1 AJT 19282 13.06 
2D 2 CEN 9455 2.72 
2D 2 CEN 13599 4.14 
2D 2 CEN 19315 5.95 
2D 2 AJT 9400 6.30 
2D 2 AJT 13556 9.18 
2D 2 AJT 19328 13.15 
2D 3 CEN 9431 2.72 
2D 3 CEN 13592 4.14 
2D 3 CEN 19397 5.90 
2D 3 AJT 9299 7.15 
2D 3 AJT 13535 10.50 
2D 3 AJT 19349 15.12 
2D 4 CEN 9400 2.39 
2D 4 CEN 13610 3.62 
2D 4 CEN 19420 5.27 
2D 4 AJT 9431 6.46 
2D 4 AJT 13547 9.25 
2D 4 AJT 19266 13.15 
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Section 2D - ASOG - Dowels, Unsealed Joints 
DI2-F DI2-L DI2-R DI2-B DI8-B 
mil mil mil mil mil 
2.56 2.51 2.45 2.57 2.34 
3.70 3.68 3.59 3.71 3.40 
5.38 5.35 5.41 5.37 4 .95 
5.78 4.68 4.78 6.12 5.53 
8.29 6.74 6.88 8.85 8.00 
11 .68 9.64 to.03 12.60 11.50 
2.54 2.58 2.64 2.57 2.32 
3.77 3.68 3.71 3.78 3.46 
5.38 5.48 5.58 5.49 5.02 
5.78 4.34 4.90 5.93 5.47 
8.32 6.24 7.02 8.61 7.83 
11.99 8.91 to. 10 12.32 11.23 
2.42 2.45 2.45 2.57 2.26 
3.77 3.75 3.71 3.71 3.38 
5.33 5.37 5.41 5.37 4.93 
6.59 4.30 5.62 6.75 6.09 
9.48 6.35 8.19 9.73 8.93 
13.53 65.29 11.45 14.03 12.78 
2. 13 2.17 2.12 2.17 1.95 
3.18 3.18 3.20 3.27 2.96 
4.76 4.98 4.62 4.74 4.29 
5.85 3.56 4.78 6.05 5.47 
8.22 5.19 6.79 8.73 7.88 
11.82 7.54 9.73 12.44 11.23 
D24-B D36-B D48-B Air Pvt 
mil mil mil F F 
2.15 1.70 1.37 67.7 77.0 
3.08 2.52 2.02 67.7 77.0 
4.59 3.75 3.01 67.7 77.0 
4 .99 3.90 2.99 67.3 78.3 
7.29 5.75 4 .40 67.3 78.3 
10.45 8.22 6.36 67.3 78.3 
2.16 1.75 1.40 68.0 77.1 
3.22 2.63 2.09 68.0 77.1 
4.71 3.88 3.09 68.0 77.1 
4.93 3.92 3.06 67.2 78.4 
7.18 5.74 4.49 67.2 78.4 
10.30 8.23 6.51 67.2 78.4 
2.10 1.67 1.34 68 .4 76.9 
3.08 2.54 2.02 68.4 76.9 
4.56 3.72 2.98 68.4 76.9 
5.58 4.44 3.42 68.1 78.4 
8.14 6.51 5.13 68 .1 78 .4 
11.73 9.36 7.30 68 .1 78.4 
1.81 1.41 1.08 68.0 78.0 
2.68 2.13 1.66 68.0 78 .0 
3.93 3.16 2.50 68 .0 78.0 
4.93 3.81 2.92 68.4 74.2 
7.08 5.53 4.20 68.4 74.2 
10.14 7.93 6.06 68.4 74.2 
Sec Slab Pos Load DO 
lb mil 
3D 1 CEN 9478 3.00 
3D 1 CEN 13623 4.46 
3D 1 CEN 19475 6.39 
3D 1 AJT 9272 14.40 
3D r. AJT 13375 18.89 
3D 1 AJT 19081 24.09 
3D 2 CEN 9396 3.23 
3D 2 CEN 13599 4.69 
3D 2 CEN 19453 6.69 
3D 2 AJT 9400 10.50 
3D 2 AJT 13492 14.36 
3D 2 AJT 19219 19.17 
3D 3 CEN 9432 2.49 
3D 3 CEN 13623 3.67 
3D 3 CEN 19446 5.27 
3D 3 AJT 9370 11.13 
3D 3 AJT 13460 14.87 
3D 3 AJT 19189 19.51 
3D 4 CEN 9464 2.60 
3D 4 CEN 13599 3.81 
3D 4 CEN 19466 5.55 
3D 4 AJT 9330 13.10 
3D 4 AJT 13404 17.63 
3D 4 AJT 19107 22.70 
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Section 3D - NSOG - Dowels, Unsealed Joints 
D12-F DI2-L DI2-R D12-B DI8-B 
mil mil mil mil mil 
2.65 2.67 2.92 2.80 2.69 
4.05 4.00 4.11 4.18 3.95 
5.54 6.38 5.93 5.93 5.64 
13.36 3.22 11.52 13.91 12.99 
17.42 4.57 14.98 18.02 16.72 
21.99 6.31 18.69 22.90 21.18 
2.96 2.86 3.03 2.87 2.57 
4.36 3.72 4.50 4.22 3.82 
6.21 5.96 6.44 6.05 5.47 
9.55 3.68 7.93 9.99 9.08 
13.01 4.91 10.71 13.58 12.37 
17.20 6.51 14.02 18.07 16.37 
2.20 2.10 2. 17 2.17 1.92 
3.36 2.97 3.20 3.27 2.90 
4.81 4 .50 4.78 4.74 4.27 
10.19 4.07 8.68 11.02 10.07 
13.36 5.64 11.50 14.54 13.26 
17.42 7.82 14.88 18.98 17.26 
2.39 2.22 2.40 2.36 2.12 
3.41 3.34 3.48 3.41 3.17 
4.98 6.26 4.90 5.02 4.60 
11.97 4.75 10.43 13.16 12.10 
15.85 6.51 13.S3 17.55 16.06 
20.31 8.S2 17.54 22.64 20.66 
D24-B D36-B D48-B Air Pvt 
mil mil mil F F 
2.53 2. 16 1.78 69.1 79.5 
3.74 3.21 2.69 69.1 79.5 
5.34 4.55 3.87 69.1 79.5 
12.05 10.02 8.13 69.1 78.6 
15.53 12.80 10.31 69.1 78.6 
19.65 16.08 12.91 69.1 78.6 
2.38 1.81 1.37 69 .1 78.8 
3.50 2.72 2.06 69.1 78.8 
4.96 3.90 2.98 69.1 78.8 
8.38 6.80 5.47 69.5 78.0 
11.45 9.25 7.47 69.5 78.0 
15.10 12.16 9.78 69.5 78.0 
1.78 1.36 1.03 69.1 78.6 
2.58 2.05 1.57 69.1 78.6 
3.90 3.05 2.36 69.1 78.6 
9.26 7.58 5.99 70.4 78.3 
12.25 9.96 7.84 70.4 78.3 
15.94 12.91 10.12 70.4 78.3 
1.93 1.51 1.15 68.4 78.9 
2.87 2.28 1.77 68.4 78.9 
4.24 3.34 2.62 68.4 78.9 
11.14 9.04 7.0S 70.1 80.1 
14.S2 11.98 9.36 70.1 SO.l 
19.00 15.22 11.S9 70.1 SO.l 
Sec Slab Pos Load 00 
lb mil 
4D 1 CEN 9419 3.00 
4D 1 eEN 13618 4.41 
4D 1 eEN 19403 6.34 
4D 1 AJT 9316 5.51 
4D 1: AJT 13473 7.88 
4D 1 AJT 19221 11.34 
4D 2 eEN 9426 3.35 
4D 2 eEN 13596 4.76 
4D 2 eEN 19362 6.85 
4D 2 AJT 9434 5.44 
4D 2 AJT 13563 7.83 
4D 2 AJT 19318 11.22 
4D 3 eEN 9419 3.00 
4D 3 eEN 13578 4.41 
40 3 eEN 19417 6.34 
40 3 AJT 9376 5.09 
40 3 AJT 13516 7.32 
40 3 AJT 19305 10.59 
40 4 eEN 9442 3.35 
40 4 eEN 13597 4.76 
40 4 eEN 19452 6.76 
40 4 AJT 9389 5.27 
40 4 AJT 13528 7.60 
40 4 AJT 19337 10.90 
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Section 4D - DOBC - Dowels, Unsealed Joints 
DI2-F 012-L 012-R 012-B 018-B 
mil mil mil mil mil 
2.77 2.79 2.68 2.68 2.51 
3.93 4 .87 4.08 4.06 3.68 
5.69 6.47 5.88 5.77 5.31 
4.88 3.98 4.34 5.21 4.58 
6.94 5.58 6.23 7.42 6.63 
10.07 7.93 8.77 10.64 9.53 
3.13 3.02 3.24 3.03 2.84 
4.38 4.73 4.39 4.39 4.04 
6.33 5.92 6.16 6.23 5.74 
4.93 3.61 4.22 5.21 4.60 
6.99 5.19 5.97 7.47 6.63 
10.00 7.59 8.49 10.71 9.53 
2.77 2.86 2.85 2.75 2.51 
3.98 4.18 3.76 4.06 3.71 
5.73 5.42 5.65 5.72 5.29 
4.62 4 . 11 4.04 4.86 4.27 
6.61 6.01 5.81 6.96 6.15 
9.43 8.59 8.21 10.11 8.89 
3.06 2.95 3.06 2.96 2.81 
4.36 3.79 4.29 4.22 4.00 
6.14 5.87 6.1 6 6.1 6 5.70 
5.02 4 .34 4.11 5.02 4.48 
6.87 6.24 6.09 7.26 6.45 
9.91 8.75 8.58 10.32 9.20 
024-B D36-B 048-B Air Pvt 
mil mil mil F F 
2.34 1.82 1.41 70.4 79 .9 
3.36 2.69 2.07 70.4 79.9 
4 .89 3.89 3.05 70.4 79.9 
4 .05 3.03 2.24 70.1 81.8 
5.86 4.37 3.24 70.1 81.8 
8.42 6.32 4.68 70.1 81.8 
2.49 1.99 1.54 69.5 79.7 
3.68 2.95 2.29 69.5 79.7 
5.28 4.21 3.29 69.5 79.7 
4.06 3.01 2.18 71.1 80.9 
5.90 4.37 3.21 71.1 80.9 
8.42 6.30 4.66 71.1 80.9 
2.27 1.85 1.51 69.7 79.9 
3.37 2.78 2.23 69.7 79.9 
4.84 3.98 3.22 69.7 79.9 
3.81 2.85 2.10 71.7 80.7 
5.52 4.14 3.06 71.7 80.7 
7.98 6.01 4.50 71.7 80.7 
2.55 2.06 1.67 70.0 80.5 
3.64 2.99 2.45 70.0 80.5 
5 .28 4.34 3.51 70.0 80.5 
3.96 3.03 2.30 72.0 79.9 
5.74 4.39 3.30 72.0 79.9 
8.24 6.32 4.81 72.0 79.9 
Sec Slab Pos Load DO 
lb mil 
5D 1 CEN 9430 3.11 
5D 1 CEN 13544- 4.69 
5D 1 CEN 19444 6.76 
5D 1 AJT 9605 5.83 
5D t: AJT 13431 8. 18 
5D 1 AJT 19233 11.34 
5D 2 CEN 9374 3.69 
5D 2 CEN 13583 5.39 
5D 2 CEN 19430 7.71 
5D 2 AJT 9351 6.57 
5D 2 AJT 13517 9.20 
5D 2 AJT 19381 12.75 
50 3 CEN 9419 3.07 
50 3 CEN 13528 4.53 
50 3 CEN 19417 6.53 
50 3 AJT 9383 5.67 
50 3 AJT 13583 8.11 
50 3 AJT 19275 11 .45 
50 4 CEN 9398 3.11 
50 4 CEN 13549 4.60 
5D 4 CEN 19435 6.62 
50 4 AJT 9365 5.74 
5D 4 AJT 13537 8.22 
50 4 An 19341 11.85 
USH 18/151 Iowa/Dane Counties 
Deflection Data - Sept. 16 , 1994 
Section 5D - OGBC - Dowels, Sealed Joints 
012-F DI2-L 012-R 012-B DI8-B 
mil mil mil mil mil 
2.96 2.90 2.96 2.80 2.57 
4.41 4.30 4.18 4. 18 3.79 
6.18 6.76 6.32 6.00 5.49 
5.38 4.75 4.50 5.49 4 .99 
7.58 6.76 6.21 7.63 7.08 
10.47 9.32 8.56 10.67 9.74 
3.48 3.52 3.31 3.38 3.13 
5.05 5.00 5.06 4.97 4.54 
7.06 7.36 7.19 7.07 6.55 
5.97 4.98 5.25 6.23 5.80 
8.29 6.86 7. 19 8.78 8.15 
11.40 9.53 10.03 12.09 11.19 
2.84 2.86 2.80 2.80 2.59 
4.24 4.23 4.22 4. 11 3.88 
5.97 6.47 6.04 6.00 5.58 
5. 17 3.98 4 .43 5.21 4.56 
7.35 5.80 6.23 7.42 6.61 
10.24 7.91 8.77 10.43 9.20 
3.01 2.97 2.96 2.92 2.72 
4.10 5.07 4.11 4.18 3.85 
5.92 6.90 6.04 6.00 5.49 
5.14 3.91 4 . 15 5.32 4 .69 
7.39 5.96 6.23 7.59 6.69 
10.36 6.86 8.84 10.78 9.53 
024-B D36-B D48-B Air Pvt 
mil , mil mil F F 
2.31 1.78 1.27 71.1 79.3 
3.44 2.64 1.94 71.1 79.3 
5.02 3.85 2.81 71.1 79.3 
4.59 3.70 2.98 70.9 81.8 
6.46 5.25 4.20 70.9 81.8 
8.95 7.24 5.85 70.9 81.8 
2.84 2.32 1.83 74.3 78.6 
4.24 3.43 2.73 74.3 78 .6 
6.06 4.94 3.91 74.3 78.6 
5.34 4.41 3.55 71.3 80.9 
7.49 6.14 4.94 71.3 80.9 
10.32 8.41 6.75 71.3 80.9 
2.38 1.91 1.49 74.9 80.9 
3.55 2.87 2.25 74.9 80.9 
5.11 4.17 3.30 74.9 80.9 
. 4 .11 3.15 2.43 70.9 81.1 
5.95 4.57 3.50 70.9 81.1 
8.33 6.38 4.88 70.9 81.1 
2.49 1.97 1.55 76.3 80.3 
3.55 2.82 2.20 76.3 80.3 
5.06 4.09 3.21 76.3 80.3 
4.08 3.03 2.19 70.4 81.6 
5.93 4.41 3.23 70.4 81.6 
8.42 6.26 4.58 70.4 81.6 
Sec Slab Pos Load DO 
lb mil 
60 1 CEN 9488 1.77 
60 1 CEN 13663 2.56 
60 1 CEN 19523 3.79 
60 1 AJT 9439 2.72 
60 r. AJT 13554 3.86 
6D 1 AJT 19446 5.55 
60 2 CEN 9413 2.09 
6D 2 CEN 13602 3.00 
6D 2 CEN 19442 4.46 
6D 2 AJT 9455 2.83 
6D 2 AJT 13591 4.09 
6D 2 AJT 19357 5.90 
6D 3 CEN 9466 1.81 
6D 3 CEN 13639 2.72 
6D 3 CEN 19459 4.02 
6D 3 AJT 9387 3.04 
6D 3 AJT 13559 4.48 
6D 3 AJT 19375 6.53 
6D 4 CEN 9416 2.09 
60 4 CEN 13602 3.11 
60 4 CEN 19468 4.60 
6D 4 AJT 9409 3.23 
6D 4 AJT 13769 4.72 
60 4 AJT 19652 6.74 
USH 181151 Iowa/Dane Counties 
Deflection Data - Sept. 16, 1994 
Section 6D - LCB - Dowels, Unsealed Joints 
D12-F DI2-L DI2-R DI2-B 018-B 
mil mil mil mil mil 
1.64 1.67 1.89 1.61 1.47 
2.32 2.13 2.29 2.36 2.15 
3.48 2.35 3.48 3:36 3.13 
2.39 1.85 2.17 2.45 2.15 
3.36 2.56 2.85 3.38 3.02 
4.81 4.25 4.04 4.97 4.33 
1.92 1.85 1.77 1.89 1.71 
2.73 2.86 2.85 2.68 2.51 
4.00 3.45 3.92 3.99 3.71 
2.61 2.47 2.36 2.68 2.48 
3.77 3.68 3.24 3.94 3.55 
5.33 5.19 4.67 5.65 5.10 
1.75 1.60 1.54 1.66 1.52 
2.42 2.67 2.40 2.45 2.26 
3.77 3.68 3.48 3.66 3.38 
2.73 3.40 2.57 2.96 2.45 
4 .00 4.91 3.71 4.18 3.61 
5.73 7.38 5.46 6.05 5.26 
1.85 1.85 1.89 1.84 1.68 
2.84 2.95 2.89 2.75 2.48 
4.12 4.87 4.04 4.06 3.65 
2.84 2.86 2.68 2.92 2.51 
4.05 4.18 4.04 4 . 11 3.71 
5.92 6.03 5.65 6.05 5.29 
D24-B 036-B D48-B Air Pvt 
mil mil mil F F 
1.34 1.01 0.69 70.7 77.0 
1.93 1.50 1.06 70.7 77.0 
2.87 2.19 1.55 70.7 77.0 
1.84 1.36 0.99 70.1 79.7 
2.68 1.94 1.39 70.1 79.7 
3.86 2.78 1.99 70.1 79.7 
1.56 1.28 1.02 70.7 77.1 
2.31 1.91 1.49 70.7 77.1 
3.46 2.83 2.29 70.7 77.1 
2.18 1.75 1.34 70.1 79.3 
3.24 2.59 2.00 70.1 79.3 
4.68 3.72 2.91 70.1 79.3 
1.41 1.13 0.93 71.3 76.4 
2.12 1.74 lA3 71.3 76.4 
3.18 2.62 2.14 71.3 76.4 
2.16 1.54 1.10 70.7 79.2 
3.18 2.32 1.68 70.7 79.2 
4.61 3.41 2.50 70.7 79.2 
1.39 1.12 0.85 73.2 77.3 
2.18 1.71 1.31 73.2 77.3 
3.31 2.56 2.00 73.2 77.3 
2.25 1.63 1.14 70.4 79.3 
3.28 2.39 1.71 70.4 79.3 





Analyses of the type presented herein arf~ simplified by the availability of closed-form 
equations for load induced slab stress and deflection. The term "closed-form" is used to indicate 
an equation which may be used to directly calculate slab response from a limited number of input 
variables. These equations were originally presentf:d by H.M. Westergaard in 1926 with revisions 
by the same in succeeding years. Finite element analysis conducted by the author and others has 
1) confirmed the validity of Westergaard's interior deflection equation and 2) provided a more 
appropriate corner equation. In general, the def].;~ction equations may be written in a consistent 
dimensionless form as: 
where: 
d k [2 
k 
p 
d = measured deflection, in. 
k = subgrade modulus of reaction, psi/in. 
ll; = dense liquid radius of relativf! stiffness = [E h3 / 12 (I-JL2) k]O.25 , in. 
E = slab modulus of elasticity, :?si. 
h = slab thickness, in. 
JL = Poisson's ratio of slab, 
P = applied load, lb. 
a = radius of applied loading, in. and 
A, B, C = regression constants. 
(1) 
A number of researchers, including the author, have utilized these equations to develop 
methods for backcalculating slab parameters based on deflections measured with conventional 
FWDs or other. nondestructive deflection testing devices. In most cases, the methods have been 
developed to utilize a preferred method for data collection. In the context of the authors' analysis, 
it is preferred to collect deflection data in the central slab portion and at extreme slab corners for 
each slab investigated. 
B- ~ 
CENTRAL SLAB ANALYSIS 
The analysis of central slab deflections is conducted to establish baseline foundation 
parameters which serve as comparative values foor other slab locations. Deflection data are used 
in a step-wise fashion to ultimately backcalculate the slab bending stiffness modulus, D", (Dk = 
E h3 / 12 (I_p,2) = k Ik,4 ) and the modulus of ~ubgrade reaction k-value. 
Deflection data collected from interior slab positions are first used to calculate the 
deflection basin AREA. The AREA is calculated from deflection readings obtained with the 
sensors positioned at 0, 12, 24, and 36 inches from the load center using the equation: 
(2) 
where: D; = Surface deflection measured at i inches from the center of the load. 
The basin AREA represents a normalized surface curvature of the slab under loading. For 
any particular load plate size and sensor groupini; there exists a unique relationship between the 
dense liquid radius of relative stiffness, ll;' and thl~ deflection basin AREA. As IA: increases, due 
to an increase in the slab bending stiffness moduli (increased slab thickness or elastic moduli) 
andlor a decrease in the modulus of subgrad·e reaction, the calculated AREA will increase. 
During backcalculation, an increased AREA will result in an increased II;_ 
The radius of relative stiffness, It, is back calculated from calculated AREA values using 
the equation: 
[ 




Equation 3 is valid for 1) a circular test load with 8. radius of 300 mm, 2) deflection basin AREAs 
calculated by Equation 2, and 3) for slabs of "infinite" size. Conditions 1 & 2 were satisfied 
B .. , -~, 
during testing while condition 3 is rarely satisfied for short jointed slabs. The author has 
developed correction equations to account for nnite slab size behavior based on in situ slab 
dimensions and available deflection joint load traJ1s:i~r. Using these equations, it values computed 
by Equation 3 and maximum measured center-slab deflections (Do) were corrected as appropriate. 
Once the corrected it and Do values were established, the foundation support k-values and 
slab bending stiffness moduli,~, were backcalc\Jated from observed load-maximum deflection 
combinations using re-arrangements of Equation 1 (with appropriate constants) as follows: 
k, = DoPZ/ [ 0.1253 - 0.008 (~) - 0.028 ( ~r ] (4) 
P 1/ [ ( oj ( oj 2 ] D~ = -n: 0.1253 - 0.008 1" - 0.0 :~8 I" (5) 
The elastic modulus of the slab was computed ii-om the backcalculated DI; using assumed values 
for the slab thickness (h = 9 inches) and PoiS~:O:l'S ratio (0.15) using the equation: 
(6) 
Equations 4 and 5 may be used for any load-deflection combination obtained during testing . . For 
slabs which are uniformly supported and loaded \\'ithin their elastic range, backcalculated results 
should be essentially the same regardless of load level applied, save any errors associated with the 
accuracy of load/deflection measurements. This holds true because interior deflection response 
is essentially linear within this range. However ~ \vhen foundation support is non-uniform due to 
extreme temperature curling and/or subsurface interior voids, deflection trends may become 
decidedly non-linear. In these cases, incremental analysis of load-maximum deflection data may 
be used to differentiate between voids due to telnperature curling and those due to foundation 
voids. 
B-3 
It should also be noted that backcalculated interior k-values are relatively insensitive to the 
effects of the thin base layer placed beneath the slab, provided the base layer is of better quality 
than the subgrade materials. Therefore, wherf! pavement sections are built on similar subgrade 
materials, variations in base design (i.e., unstabilized open graded, cement stabilized open graded, 
etc.) should not result in appreciable changes to the backcalculated central slab k-values as long 
as full interior support exists. The base layer flay however influence the backcalculated slab 
bending stiffness modulus. Stronger and/or thicker base layers typically result in higher 
backcalculated slab moduli when the base layers are fully bonded to the slab. Where full bonding 
does not exist, base layer effects are typically rainimal and backcalculated Die values are only 
slightly affected. 
CORNER ANALYSIS 
The benefits of incremental load/deflection analysis may be illustrated through an analysis 
of typical load/deflection response for slabs of varying support conditions. Figure B-1 illustrates 
deflection vs. load response for three slab support cases, assuming all other factors are equal (e.g., 
slab thickness, slab modulus, subgrade k-vaIue, etc.). For Case 1, no subsurface voids are present 
(full-support) and no temperature gradients are present through the slab (flat-slab). As shown, 
deflection vs. load response is linear. In fact, the slope of the line is directly proportional to the 
subgrade k-value with flatter slopes indicating inc.reased k-values. For Case 1 analysis, individual 
load/deflection analysis and incrementa) analy;!;is would yield identical results due to the linear 
load/deflection response. 
For Case 2, voids due .only to upwards temperature curling are present. As shown, 
deflection vs. load response is typically bi-linear with the initial linear portion representing 
unsupported cantilever bending of the slab. After sufficient load is applied and the magnitude of 
corner deflections exceeds the depth of the curl induced void, the deflection vs. load response will 
shift to approximately parallel that of the Case 1 a::mlysis. Comparing Case 1 and Case 2 trends, 
it can be seen that for any load level, Case 2 deflections are consistently higher than Case 1 
B-4 
Figure 8-1 
Example Deflection vs Load Plot 
* Case 1 0 Case 2 0 cas-:-;-} 
Total Corner Deflection 
o 






deflections. This implies that when load/deflec:titln combinations are used as discrete inputs for 
k-value backcalculation, Case 2 analysis wi)) always yield lower backcalculated k-values. 
However, when incremental analysis is employed, Case 2 backcalculated k-values will be similar 
to Case 1 values after the curl void has been closed and load/deflection trends are parallel (equal 
slope). 
For Case 3, voids due only to subsurface! irregularities are present. As shown, deflection 
vs. load response is typically multi-linear. The initial linear portion represents unsupported 
cantilever bending of the slab. After suffici(~n: load is applied and the magnitude of corner 
deflections exceeds the depth of the void, the deflection vs. load response will shift to a flatter 
slope but may not become parallel to that of the Case 1 analysis. Comparing Case 1 and Case 3 
trends, it can be seen that for any load level, C~.e 3 deflections are consistently higher than Case 
1 deflections. This implies that when load/deflection combinations are used as discrete inputs for 
k-value backcalculation, Case 3 analysis will al\vays yield lower backcalculated k-values. When 
incremental analysis is employed, Case 3 backcalculated k-values will tend towards Case 1 values 
after the void has been closed but should always fall below Case 1 values because of the steeper 
slopes of the deflection vs load 1 ines. 
Effective utilization of incremental analysis for backcalculating foundation support 
parameters requires that: 
1. Load/deflection response trends fo:r any selected loading position be defined, and 
2. methods for approximating the magnitude of curl-induced voids are available. 
Extensive finite element analysis completed by the author has provided the following 




where: kc = modulus of subgrade reaction at the slab corner, 
Dic = slab bending stiffness modulus backcalculated during interior analysis, 
a Jp = distance from center of load plate to slab corner, 
de = total corner deflection = [tlouded + ~ Dumo.ded 
P = applied loading 
Equation 7 may also be used during incremental analysis by substituting f.dc and f.P for de and 
P, . respectively, where I:t.dc equals the increase in measured deflection due to a AP increase in 
app I ied load. Using Equation 7, kc values may be computed for any corner test location using 
maximum load/deflection combinations and/or incrementalload/deflection analyses. 
Slab temperature data collected during deflection testing may be used to approximate the 
depth of curl voids at any slab location using the following equation developed by the author: 
where: 6voitJ = magnitude of upward curl void, 
.xc = coefficient of thermal expansion for the concrete slab, 
DT = bottom minus top temperature of slab, 
Tc = distance from slab center to position of interest, 
y c = unit weight of slab, 
Ls = slab length, 
Wr = slab width, 
(8) 
Assuming typical values of .xc = 5.5 E-06 in/in/°F and Yc = 150 pef = 0.087 pci and . . 
including in situ slab dimensions and k-values bac:l«:alcuiated from interior analyses, the following 
approximate curl voids were calculated by Equat/on 8: 
B ~r 
- 4 
Average Curl Void Depth, mils 
Section DT Interior 
10 ft 12ft 13 ft 17 ft 19 ft OF k-value 
Slab Slab Slab Slab Slab 
1 15 275 35.9 41.92 63.1S 74.07 
2 10 250 41.23 44.75 62.33 73.2 
3 5 380 44.04 47.67 65.67 76.73 
Examination of the tabulated deflection d.ata indicates that none of the data obtained for 
Sections 1, 2 and 3 were of sufficient magnitude to close the approximated curl-induced voids. 
Therefore, a significant portion, if not all, of the corner support loss evident in the data for these 
sections is most likely due to temperature grndients within the concrete slabs rather than 
foundation irregularities. 
Appen.dix C 
Slab Support Analysis Results 
Sec Slab POI 
1 1 CEN 
1 1 CEN 
1 1 CEN 
1 1 BIT 
1 1 BIT 
1 1 BIT 
1 1 AJT 
1 1 AJT 
1 1 AJT 
1 2 CEN 
1 2 CEN 
1 2 CEN 
1 2 BJT 
1 2 BIT 
1 2 BIT 
1 2 AJT 
1 2 AJT 
1 2 AJT 
1 3 CEN 
1 3 CEN 
1 3 CEN 
1 3 BJT 
1 3 BJT 
1 3 BIT 
1 3 AJT 
1 3 AJT 
1 3 AJT 
1 4 CEN 
1 4 CEN 
1 4 CEN 
1 4 BJT 
1 4 BJT 
1 4 BIT 
1 4 AJT 
I 4 AJT 
1 4 AlT 
USH 18/151 lowaIDanc Counties 
Deflection Data - Sept. 16, 1994 
Section 1 - NSOO - No Dowels. Sealed JoinU 
Offset La Area lest ~LT ~LT 
in in in in ajt bi 
204 30.77 37.53 
204 30.52 36.22 
204 30.38 35.55 






144 30.26 35.00 
144 30.13 34.38 







120 32.58 51.10 
120 31.38 41.15 







228 30.40 35.64 
228 29.92 33.46 
228 30.16 34.54 
1 0.78 
1 0.85 




Left CF-l CF-Di 
in 
433 0.9997 0.9n3 
441 0.9998 0.9797 
439 0.9998 0.9809 
335 0.9988 0.9819 
357 0.9993 0 .9829 
369 0.9992 0.9799 
SOl 0.9990 0.9463 
SOl 0.9998 0.9699 
496 0.9997 0.9642 
308 0.9976 0.9807 
312 0.9985 0.9844 
313 0.9982 0.9827 
l-adj Di-adj ki Dk dct kc kclki kc-inc kclti 
in mil pci mil pci pci 
37.52 3.27 254 5.0E+08 
36.21 4.78 269 4 .6E+08 
35.55 6.79 278 4.4E+08 
37.68 84 0.33 
49.66 104 0.39 157 0.58 
63.20 129 0.47 224 0 .80 
42.47 68 0.27 
55.81 85 0.32 131 0.49 
70.60 107 0.39 192 0 .69 
34.96 3.12 307 4.6E+08 
34.36 4.57 312 4.3E+08 
36.09 6.40 287 4.9E+08 
31.43 133 0.43 
41.95 158 0.51 220 0.71 I 
55.27 167 0.58 242 0.84 
35.06 103 0.33 
47.36 119 0.38 158 0.51 
61.84 127 0.44 189 0.66 
51.05 3.01 150 1.0E+09 
41.15 4.51 221 6.3E+08 
43.76 6.30 199 7.3E+08 
27.38 95 0.63 
37.24 150 0.68 191 0.86 
49.25 153 0.77 214 1.08 
32.34 69 0.46 
43.96 111 0.50 147 0.66 
58 .14 114 0 .57 161 0.81 ' 
35.56 2.94 315 5.0E+08 
33.41 4.30 350 4.4E+08 
34.48 6. 14 329 4 .6E+08 
39.60 85 0.27 
50.29 117 0.33 216 0 .62 
62.89 139 0.42 268 0.81 
31 .36 125 0.40 
41.88 158 0 .45 221 0.63 
55 .15 174 0 .53 254 0.77 
Sec Slab POI 
1 1 CEN 
1 1 CEN 
I 1 CEN 
1 1 AJT 
1 1 AJT 
1 1 AJT 
1 2 CEN 
1 2 CEN 
' I 2 CEN 
1 2 AJT 
1 2 AJT 
1 '" AJT ~ 
1 j (;~N 
1 3 CEN 
I 3 CEN 
1 3 AJT 
1 3 AJT 
1 3 AJT 
1 4 CEN 
1 4 CEN 
1 4 CEN 
1 4 AJT 
1 4 An 
1 4 AJT 
USB 18/151 IowalDane Counties 
Deflection Data - Sept. 16, 1994 
Section I - NSOG - No Dowel., Sealed Joints - Repeat TeD 
Offset Ls Area lest ~LT Leff CF-l CF-Di 
in in in in .jt in 
204 30.59 36.57 S44 1.0000 0.9791 
204 30.65 36.87 541 1.0000 0.9785 




144 30.46 35.92 423 0.9998 0.9802 
144 30.63 36.79 425 0.9997 0.9787 




UU jO.fJ I j4. U 1i,J.7 U.~ U.y~jj 
120 30.33 35.30 432 0.9998 0.9813 




228 30.59 36.59 SOl 0.9999 0.9790 
228 30.57 36.41 505 0.9999 0.9193 





l .... dj Di~j ki Dk dct lee kclki kc-inc kclki 
in mil pci mil pci pci 
36.57 3.51 249 4.5E+08 
36.87 5.00 246 4.6E+08 
36.95 7.11 246 4.6E+08 
13.n 442 l.n 
19.63 446 1.81 468 1.90 
27.80 447 1.81 455 1.85 
35.91 3.22 280 4.7E+08 
36.78 4.57 271 5.0E+08 
36.13 6.56 280 4.8E+08 
15.35 449 1.61 
21.68 443 1.63 471 1.74 
30.55 Ace I cc AnI I .,1: .. v .... 1.VV "71 1. I .... 
l4.1l J .J.Y J04 4.U:.+UH 
I 35.29 4.67 288 4.5E+08 
31.05 6.54 266 5.0E+08 
15.37 480 1.58 
21.65 475 1.65 521 1.81 
30.64 450 1.69 469 1.76 
36.59 3.28 266 4.8E+08 
36.41 4.66 211 4.8E+08 
36.19 6.67 274 4.7E+08 
13.46 550 2.06 
19.45 545 2.01 538 1.99 
27.85 549 2.01 540 1.97 
- --
----_.-
Sec Slab Pos 
2 1 CEN 
2 1 CEN 
2 1 CEN 
2 1 BIT 
2 1 BIT 
2 1 BIT 
2 I AJT 
2 1 An 
2 1 An 
2 2 CEN 
2 2 CEN 
2 2 CEN 
2 2 BJT 
I 2 2 BIT 
2 2 BJT 
2 2 An 
2 2 An 
2 2 An 
2 3 CEN 
2 3 CEN 
2 3 CEN 
2 3 BJT 
2 3 BIT 
2 3 BJT 
2 3 AJT 
2 3 An 
2 3 AJT 
2 4 CEN 
2 4 CEN 
2 4 CEN 
2 4 BIT 
2 4 8JT 
2 4 BJT 
2 4 An 
2 4 An 
2 4 AJT 
USB 1111511owa/Dane COUDtiea 
Doflection Data - Sept. 16, 1994 
Section 2 - NSOO - No Dowda, Uolelled Joiots 
Offset La Area lest ClLT ClLT 
in in in in ajt bjt 
144 32.53 SO.53 
144 32.36 48.86 







156 31.16 39.77 
156 31.24 40.27 







228 30.13 34.38 
228 30.35 35.42 





0 0.41 . 
0 0.55 
204 31.11 39.46 
204 30.66 36.94 






















CF-l CF-Di l-adj Di-adj ki Dk dct kc kcIki ltc-inc b:Iki 
in mil pci mil pci pci 
0.8763 0.9477 . 44.28 3.33 181 7.0E+08 
0.9123 0.9520 44.58 4.86 175 6.9E+08 
0.9341 0.9505 46.18 6.74 168 7.6E+08 
34.13 88 0.49 
44.22 107 0.61 181 1.03 
57.58 119 0.71 192 1.15 
25.67 150 0.83 
36.58 155 0.88 165 0.94 
50.44 152 0.91 175 1.04 
0.9467 0.9728 37.65 3.32 250 5.0E+08 
0.9646 0.9718 38.84 4.74 235 5.4E+08 
0.9818 0.9757 37.66 6.80 249 5.0E+08 
41.70 78 0.31 
I 54.81 90 0.38 148 0.63 
70.79 114 0.46 194 0.78 
33.94 116 0.47 
47.38 118 O.SO 136 0.58 
63.60 139 0.56 187 0.75 
0.9983 0.9829 34.32 3.22 310 4.3E+08 
0.9989 0.9811 35.38 4.67 287 4.5E+08 
0.9990 0.9781 37.04 6.43 272 5.1E+08 
41.18 62 0.20 
52.62 73 0.25 124 0.43 
66.15 82 0.30 148 0.55 
44.43 80 0.26 
57.26 96 0.33 172 0.60 
72.28 109 0.40 211 0.77 
0.9744 0.9735 38.45 3.26 245 5.3E+08 
0.9847 0.9784 36.37 4.73 269 4.7E+08 
0.9875 0.9762 37.62 6.65 2S5 5.1E+08 
23.98 129 0.53 
31.05 162 0.60 250 0.93 
39.S3 185 0.13 307 1.20 
26.80 107 0.44 
37.63 120 0.44 131 0.49 
SO. 71 126 0.49 162 0.63 
Soc SIalt Poe 
3 1 CEN 
3 1 CEN 
3 1 CEN 
3 1 BIT 
3 1 BIT 
3 1 BIT 
3 1 AJT 
3 1 AJT 
3 1 An 
3 2 CEN 
3 2 CEN 
3 2 CEN 
3 2 BJT 
USB 181151 lo.alDene Counties 
Deflection Data· Sept. 16, 1994 
Section 3 - CSOG - No Dowell, Sealed Joints 
Offset La Area 1_ .LT ~LT 
ill ill ill ill .jt bjt 
144 31.67 43.16 
144 . 31.12 39.54 







156 3O.7S 37.44 
156 29.77 32.14 
156 30.49 36.07 
6 0.79 
3 2 BJT I 6 0.80 
3 2 BIT 6 0.79 
3 2 An 4 0.48 
3 2 AIr 4 0.92 
3 2 An 4 0.91 
3 3 CEN 228 29.S6 32.01 
3 3 CEN 228 30.79 37.66 
3 3 CEN 228 30.60 36.64 
3 3 BIT 4 0.80 
3 3 BIT 4 0.83 
3 3 BIT 4 0.82 
3 3 AJT 6 0.87 
3 3 AJT 6 0.95 
3 3 AJT 6 0.98 
3 4 CEN 204 30.93 38.42 
3 4 CEN 204 29.51 31.14 
3 4 CEN 204 31.16 39.76 
3 4 · BIT 2 0.87 
3 4 BIT 2 0.86 
3 4 BIT 2 0.87 
3 4 AJT 3 0.11 
3 4 An 3 0.89 















CF-Di l-adj Di-adj ki Dk dct Icc kclki kc-inc kcIki 
in mil pci mil pci pci 
0.9655 43.12 2.36 268 9.3E+08 
0.9733 39.52 3.48 310 7.6E+08 
0.9694 41.37 4.89 288 8.4E+08 
I 29.86 73 0.27 
39.61 96 0.31 135 0.43 
50.97 105 0.37 166 0.58 
29.46 16 0.28 
38.37 102 0.33 154 O.SO 
48.55 115 0.40 205 0.71 
0.9774 37.37 2.34 361 7.0E+08 
0.9854 32.84 3.57 436 5.1E+08 
0.9800 36.06 4.94 374 6.3E+08 
23.80 114 0.32 
31.41 156 0.36 :l18 O.!)O I 
40.28 162 0.43 258 0.69 
26.32 III 0.31 
39.05 128 0.29 III 0.25 
52.06 123 0.33 162 0.43 
0.9867 32.01 2.01 566 5.9E+08 
0.9770 37.65 2.88 413 8.3E+08 
0.9789 36.64 4.11 435 7.8E+08 
14.60 318 0.56 
20.07 282 0.68 337 0.82 
27.19 315 0.72 383 0.88 
22.87 133 0.23 
31.34 118 0.29 144 0.35 
41.45 138 0.32 189 0.43 
0.9756 38.41 2.26 352 7.7E+08 
0.9869 31.84 3.53 469 4.8E+08 
0.9729 39.75 4.63 328 8.2E+08 
26.73 116 0.33 
36.13 177 0.38 224 0.48 
47.27 141 0.43 211 0.64 
14.78 292 0.83 
20.77 400 0.85 440 0.94 
28.27 313 0.95 376 1.15 
J 
Sec Slab POI 
4 1 CEN 
4 1 CEN 
4 1 CEN 
4 1 BIT 
4 1 BIT 
4 1 BIT 
4 1 An 
4 1 AJT 
4 1 AJT 
4 2 CEN 
4 2 CEN 
4 2 CEN 
4 2 BIT 
I 4 2 BIT 
4 2 BIT 
4 2 An 
4 2 AJT 
4 2 An 
4 3 CEN 
4 3 CEN 
4 3 CEN 
4 3 BJT 
4 3 BIT 
4 3 BIT 
4 3 AJT 
4 3 AJT 
4 3 AJT 
4 4 CEN 
4 4 CEN 
4 4 CEN 
4 4 BIT 
4 4 BIT 
4 4 BIT 
4 4 An 
4 4 AJT 
4 4 AJT 
USB 111151 IowaIDano Countiel 
Deflection Data - Sept. 16, 1994 
Section 4 - CSOG - No Dowda, Unsealed Joints 
OfflCt La Area lest ~LT ~LT 
in in in in ajt bjt 
144 30.11 31.12 
144 30.14 34.45 







156 30.69 37.12 
156 30.44 35.11 







228 30.44 35.14 
221 30.32 35.25 







204 30.92 31.34 
204 30.09 34.22 






















CF-Di l-adj Di-adj lei Dk dct kc k.c/Jci Icc-inc kclki 
in mil pci mil pci pci 
0.9761 35.69 2.47 370 6.0E+08 
0.9828 32.82 3.68 422 4.9E+08 
O.9m 35.12 5.15 376 S.7E+08 
14.48 464 1.25 
20.52 541 1.28 560 1.33 
29.07 492 1.31 502 1.34 
12.83 508 1.37 
18.15 596 1.41 643 1.52 
25.66 S44 1.45 549 1.46 ~ 
0.9711 35.20 2.54 370 5.7E+08 
0.9104 34.24 3.78 376 5.2E+08 
0.9764 36.34 5.31 341 5.9E+08 
23.75 184 O.SO 
I :.i1.:,U 'l1.9 0.61 340 0.90 
41.31 238 0.70 343 1.00 
14.55 357 0.97 
20.55 385 1.02 402 1.07 
30.21 338 0.99 303 0.89 
0.9804 35.42 2.27 407 6.4E+08 
0.9814 34.88 3.33 413 6.1E+08 
0.9782 36.53 4.71 381 6.8E+08 
17.56 285 0.70 
24.83 305 0.74 331 0.80 
34.55 295 0.77 324 0.15 
19.59 185 0.45 
26.26 214 0.52 287 0.69 
34.16 234 0.61 354 0.93 
0.9757 37.50 2.11 392 7.7E+08 
0.9132 33.75 3.11 462 6.0E+08 
0.9749 37.88 4.37 384 7.9E+08 
12.40 457 1.17 
17.69 5SO 1.19 573 1.24 
25.13 461 1.20 466 1.22 
17.08 262 0.67 
23.77 332 0.72 381 0.82 
32.12 302 0.79 388 1.01 
Sec Slab POI 
5 1 CEN 
5 1 CEN 
5 1 CEN 
5 1 BJT 
5 1 BJT 
5 1 BJT 
5 1 AJT 
5 1 AJT 
5 1 AJT 
5 2 CEN 
5 2 CEN 
5 2 CEN 
5 2 BJT 
I S 2 BIT 
5 2 BIT 
5 2 AJT 
5 2 AJT 
5 2 AJT 
S 3 CEN 
S 3 CEN 
5 3 CEN 
5 3 BIT 
5 3 BIT 
5 3 BIT 
5 3 AJT 
5 3 AJT 
5 3 AJT 
5 4 CEN 
S 4 CEN 
S .. CEN 
5 4 BIT 
5 4 BIT 
S 4 BIT 
5 4 An 
5 4 AJT 
S 4 AJT 
USB 18115110waIDane Countica 
Deflection Data· Sept. 16, 1994 
Section 5 • ASOG - No DOWell, Sealed Joints 
Offset La Area leat ~LT ~LT 
in in in in .jt bjt 
144 29.57 32.04 
144 28.83 29.42 







156 29.18 30.61 
156 28.71 29.03 







228 29.58 32.09 
228 28.82 29.39 







204 28.68 28.96 
204 28.90 29.66 





















CF-Di l-adj Di-adj ki Dk dct kc kclki kc-inc kcIki 
in mil pci mil pci pci 
0.9866 32.03 2.18 521 5.5E+08 
0.9902 29.42 3.25 594 4.4E+08 
0.9894 30.10 4.67 565 4.6E+08 
11.92 552 1.06 
17.04 628 1.06 643 1.08 
24.09 624 1.10 647 1.15 
11.99 545 1.05 
17.16 621 1.05 639 1.08 
24.22 618 1.09 646 1.14 
0.9887 30.61 2.46 SOl 4.4E+08 
0.9907 29.03 3.59 550 3.9E+08 
0.9867 31.99 5.04 464 4.9£+08 
13.31 591 1.18 
I 19.01 641 1.16 656 1. 19 
26.91 572 1.23 597 1.29 
12.62 638 1.27 
18.26 683 1.24 677 1.23 
25.75 611 1.32 640 1.38 
0.9866 32.09 2.25 SOl 5.3E+08 
0.9903 29.39 3.32 582 4.3E+08 
0.9892 30.21 4.76 550 4.6E+08 
12.94 547 1.09 
18.48 630 1.08 653 1.12 
26.20 617 1.12 636 1.16 
13.64 S02 1.00 
19.49 S80 1.00 606 1.04 
27.51 570 1.04 590 1.07 
0.9908 28.96 2.35 588 4.1E+08 
0.9899 29.66 3.36 566 4.4E+08 
0.9898 29.75 4.83 560 4.4E+08 
12.46 764 1.30 
17.50 772 1.36 861 1.52 
24.42 800 1.43 873 1.56 
13.38 683 1.16 
19.05 670 1.18 698 1.23 
26.66 695 1.24 761 1.36 
~ 
Sec Slab Pos 
6 1 CEN 
6 1 CEN 
6 1 CEN 
6 1 BJT 
6 1 BJT 
6 1 BJT 
6 1 AJT 
6 1 All 
6 1 AJT 
6 2 CEN 
6 2 CEN 
6 2 CEN 
6 2 BJT 
6 1. WT 
6 2 BIT 
6 2 AlT 
6 2 AJT 
6 2 AJT 
6 3 CEN 
6 3 CEN 
6 3 CEN 
6 3 BIT 
6 3 BJT 
6 3 BJT 
6 3 AJT 
6 3 AJT 
6 3 AJT 
6 4 CEN 
6 4 CEN 
6 4 CEN 
6 4 BJT 
6 4 BJ1 
6 4 BIT 
6 4 AJT 
6 4 AJT 
6 4 AJT 
USB 181151 Iowa/Dane Countice 
Deflection Data - Sept. 16, 1994 
Sectioa 6 - ASOG - No Dowel., Uuealed Jomb 
OffllCt La Area lest ~LT SLT 
in in in in ajt bjt 
144 30.88 38.10 
144 29.93 33.51 







156 31.39 41.21 
156 30.14 31.36 
156 30.31 35.21 
0 0.20 





228 30.50 36.13 
228 29.90 33.40 







204 31.40 41.28 
204 30.64 36.84 








Leff CF-I CF-Di 
in 
163 0.9475 0.9762 
162 0.9641 0.9843 
162 0.9638 0.9842 
114 0.9452 0.9698 
180 0.9636 0.9776 
192 0.9166 0.9815 
257 0.9927 0.9799 
273 0.9966 0.9845 
298 0.9967 0.9796 
235 0.9803 0.9697 
236 0.9881 0.9786 
236 0.9910 0.9822 
l-adj Di-adj ki Dlt dct kc kcIki kc-inc kcIti 
in mil pci mil pci pci 
36.10 2.11 317 5.4E+OI 
32.31 4.11 312 4.1£+08 
32.38 5.92 384 4.2E+OI 
14.19 434 1.31 
21.06 518 1.36 536 1.40 
29.34 S3S 1.39 590 1.54 
11.14 708 2.23 
16.58 865 2.26 938 2.45 
22.88 904 2.35 1031 2.68 
38.96 2.64 291 6.7E+08 
36.00 3.81 339 S.1E+08 
34.39 5.52 368 5.1E+OI 
15.15 394 1.35 
I 21.55 453 L34 479 L4i 
29.65 517 1.40 604 1.64 
13.23 497 1.71 
19.54 535 1.58 489 1.44 
28.48 556 l.51 522 1.42 
35.87 2.94 3C11 5. IE+08 
33.29 4.30 349 4.3E+08 
36.14 5.94 310 5.3E+08 
13.23 487 1.59 
18.96 S40 1.54 545 1.56 
26.94 487 1.57 S06 1.64 
12.88 633 2.06 
11.86 687 1.97 649 1.16 
27.04 597 1.93 589 1.90 
40.47 2.91 245 6.6E+08 
36.40 4.32 292 5.1E+08 
34.48 6.19 326 4.6£+08 
14.21 406 1.66 
19.93 499 1.71 552 1.89 
28.18 531 1.63 526 1.61 
12.02 537 2.19 
17.21 634 2.17 648 2.22 
24.23 694 2.13 737 2.26 
Sec Slab Pos 
7 1 CEN 
7 1 CEN 
7 1 CEN 
7 1 AJT 
7 t An 
7 1 AlT 
7 2 CEN 
7 2 CEN 
7 2 CEN 
7 2 AJT 
7 2 An 
7 2 An 
.., 
:3 CEN , 
7 3 CEN 
7 3 CEN 
7 3 AJT 
7 3 AJT 
7 3 An 
7 4 CEN 
7 4 CEN 
7 4 CEN 
7 4 AJT 
7 4 An 
7 4 AJT 
USB 18/151 Iowa/Dane COODtiei 
Deflection o.ta - Sept. 16, 1994 
Sectioa 7 - DGBC -T~cno JoiDt DraiDa - No Dowel', Unscaled Joints 
Offtet La Area leat ~LT Left' CF-I CF-Di I-adj 
in in in in ajt in in 
144 29.32 31.12 333 0.9994 0.9880 31.10 
144 29.39 31.38 343 0.9995 0.9876 31.36 




156 28.74 29.13 342 0.9997 0.9906 29.12 
156 28.90 29.67 347 0.9997 0.9899 29.66 




..,.., • ..,. tv:. ..,.., ,.., 353 O.~ O.9Cn9 27.11 ~ ..v.v" .. , . ...... 
228 28.77 29.23 362 0.9991 0.9905 29.22 




204 28.95 29.81 309 0.9993 0.9897 29.79 
204 29.25 30.86 303 0.9990 0.9883 30.83 




Di-adj ki DIt dct kc kclki ltc-inc kcIki 
mil pci mil pci pci 
2.80 426 4.0E+08 
4.09 414 4.0E+08 
5.95 414 3.9E+08 
7.84 1419 3.33 
11.36 1407 3.39 1388 3.35 
16.39 1406 3.39 1342 3.24 
3.20 425 3.1£+08 
4.60 412 3.2£+08 
6.49 387 3.5£+08 
7.68 1675 3.94 
11.31 1599 3.88 1512 3.67 
16.27 IS03 3.88 1433 3.70 
2.70 S7~ 3.1E~re 
3.86 504 3.1£+08 
5.61 472 3.8E+08 
7.92 1845 3.19 
11.67 1636 3.25 1520 3.02 
16.94 1569 3.33 1490 3.16 
3.27 400 3.2E+08 
4.66 375 3.4E+08 
6.68 371 3.4E+08 
7.72 1910 4.77 
11.26 1805 4.81 1734 4.62 
16.36 1751 4.72 1651 4.45 
Sec Slab POI 
7C I CEN 
7C 1 CEN 
7C 1 CEN 
7C 1 AJT 
7C I AJT 
7C I AJT 
7C 2 CEN 
7C· 2 CEN 
7C 2 CEN 
7C 2 AJT 
7C 2 AJT 
7C 2 AJT 
.,,. 3 CEN 
'''' 
7C 3 CEN 
7C 3 eEN 
7C 3 AJT 
7C 3 AJT 
7C 3 AJT 
7C 4 CEN 
7C 4 CEN 
7C 4 CEN 
7C 4 AJT 
7C 4 AJT 
7C 4 AJT 
USB 181151 IowaIDane Counties 
Deflection Data - Sept. 16, 1994 
Section 7C - OOBC - TranlVerte Joint Drain.- No Dowell, Unsealed Joints 
Offaet La Area lest ~LT LefJ CF-l CF-Di l-edj 
in in in in .jt in in 
144 30.58 36.53 299 0.9967 0.9791 36.41 
144 29.91 33.42 308 0.9984 0.9845 33.37 




156 30.45 35.87 265 0.9941 0.9803 35.66 
156 29.43 31.51 280 0.9980 0.9874 31.45 




.,.,. '2n '2C '2C AIJ '20'2 noooc n 00 •• '2C An 
.. .,W .Iv • ."., .".".,. ",U<J v.,,,,.,, ..,.,VA& .,.". 'TV 
228 30.49 36.09 392 0.9995 0.9800 36.07 




204 31.64 42.90 419 0.9989 0.9661 42.86 
204 31.50 41.93 418 0.9991 0.9683 41.89 




Di-adj ki Dk dct kc kclki kc-inc kclki 
mil pci mil pci pci 
3.05 285 5.0E+08 
4.51 329 4.1E+08 
6.41 308 4.5E+08 
9.10 874 3.06 
13.59 931 2.83 848 2.58 
19.90 854 2.77 784 2.54 
2.89 315 5.1E+08 
4.35 386 3.8E+08 
6.31 371 3.9E+08 
8.89 1028 3.26 
13.08 1171 3.03 1086 2.81 
19.27 1105 2.98 995 2.68 
'2 • ., 
"0' 1.6£+Q8 .". & , .. , & 
4.56 282 4.8E+08 
6.69 295 4.3E+08 
8.51 1169 4.01 
12.61 1091 3.86 988 3.50 
18.29 1124 3.81 1061 3.60 
3.29 192 6.5E+08 
4.93 193 6.0E+08 
6.95 185 6.4E+08 
9.77 760 3.96 
14.18 795 4.11 781 4.04 
20.46 749 4.05 726 3.92 
Sec Slab Pos 
8 1 CEN 
8 1 CEN 
8 1 CEN 
8 1 AJT 
8 1 An 
8 1 AJT 
8 2 CEN 
8 2 CEN 
8 2 CEN 
8 2 AJT 
8 2 AJT 
8 2 AJT 
USH 181151 lowaIDanc Countiee 
Deflection Data - Sept. 16, 1994 
Section 8 - DOBC - No Dowels, Scaled Joints 
Offset L. Area lest ~LT Leff 
in in in in ajt in 
144 29.79 32.91 430 
144 29.19 30.65 420 




156 29.73 32.67 424 
156 29.89 33.36 415 




CF-l CF-Di l-adj Di-adj lei Dk 
in mil pci 
0.9999 0.9853 32.91 3.02 353 4.1E+08 
0.9999 0.9886 30.65 4.55 389 3.4E+08 
0.9999 0.9859 32.51 6.44 349 3.9E+08 
0.9999 0.9857 32.67 3.46 312 3.6E+08 
0.9999 0.9846 33.35 4.96 301 3.1£+08 
0.9998 0.9839 33.81 7.03 297 3.9E+08 
o '2 t""'C'" I "". 'tn,,'t 'tA.'t .. ".. 1 nnnn n 00')') '204 0'2 ') OC '2'2A A or..L no I ...... . ....... ____ •• v.,
8 3 CEN 228 29.63 32.30 515 1.0000 0.9862 32.30 4.19 380 4.1E+08 
8 3 CEN 228 30.04 33.99 525 1.0000 0.9836 33.99 5.96 347 4.6E+08 
8 3 AJT 0.85 
8 3 AJT 0.85 
8 3 AJT 0.83 
8 4 CEN 204 28.55 28.53 542 1.0000 0.9913 28.53 3.48 406 2.7E+08 
8 4 CEN 204 29.52 31.88 539 1.0000 0.9869 31.88 4.86 338 3.5E+08 
8 4 CEN 204 29.74 32.73 548 1.0000 0.9856 32.73 6.82 326 3.1£+08 
8 4 AJT 5 0.95 
8 4 AJT 5 0.95 
8 4 AJT 5 0.96 
dct kc kclki kc-inc kclki 
mil pci pci 
8.59 1202 3.41 
12.55 1303 3.35 1253 3.22 
18.27 1187 3.40 1121 3.21 
8.92 1423 4.55 
13.02 1364 4.54 1313 4.37 
18.88 1300 4.38 1229 4.14 
7.75 1292 3.87 
11.34 1387 3.65 1321 3.48 
16.44 1276 3.67 1213 3.49 
7.85 995 2.45 
11.60 877 2.60 819 2.43 
16.67 848 2.60 837 2.56 
Sec Slab Pos 
9 I CEN 
9 1 CEN 
9 1 CEN 
9 1 An 
9 1 AJT 
9 1 AJT 
9 2 CEN 
9 2 CEN 
9 2 CEN 
9 2 AJT 
9 2 AJT 
9 2 AJT 
9 :! CE.."! 
9 3 CEN 
9 3 CEN 
9 3 AJT 
9 3 AJT 
9 3 AJT 
9 4 CEN 
9 4 CEN 
9 4 CEN 
9 4 AJT 
9 4 An 
9 4 AJT 
USH 18/151lowaIDane Countiea 
Deflection Data - Sept. 16, 1994 
Section 9 - DOBC - No Dowda, Unsealed Joints 
Offset Ls Area lest ~LT Leff 
in in in in ajt in 
144 28.87 29.5S 230 
144 28.54 28.S1 230 




156 29.67 32.44 385 
156 29.49 31.74 381 




22! :!2.70 52.:!5 SOC 
228 32.65 51.79 490 




204 32.39 49.14 478 
204 31.85 44.49 467 

















CF-Di l-adj Di-adj ki Dk dct 1cc kclld kc-inc kclki 
in mil pci mil pci pci 
0.9901 29.42 4.10 323 2.4E+08 
0.9914 28.40 S.78 3SS 2.3E+08 
0.9910 28.73 7.92 363 2.SE+08 
6.98 2532 7.83 
9.72 2731 1.10 3098 8.13 
13.94 2649 1.30 2656 7.32 
0.9860 32.43 4.47 24S 2.7E+08 
0.9811 31.74 6.26 264 2.7E+08 
0.9882 30.96 8.47 294 2.1£+08 
6.42 2701 11.04 
9.26 2736 10.37 2762 10.47 I 
13.52 2642 9.00 2463 8.39 
0.9130 52.29 5.7! 73 S.5E+0! 
0.9445 51.72 7.44 84 6.0E+08 
0.9540 48.02 9.62 108 5.8E+08 
6.82 1697 23.14 
10.08 1562 18.64 1465 17.49 
14.74 1545 14.27 1428 13.18 
0.9S13 49.09 5.61 86 5.0E+08 
0.9625 44.46 7.81 108 4.2E+08 
0.9621 44.66 10.03 120 4.8E+08 
1.69 1484 17.25 
11.25 1608 14.87 1552 14.35 
16.31 1461 12.24 1395 11.64 
Sec Slab POI 
10 1 CEN 
10 1 CEN 
10 1 CEN 
10 1 AJT 
I 
10 1 AJT 
10 1 AlT 
10 2 CEN 
10 2 CEN 
10 2 CEN 
10 2 AJT 
10 2 AJT 
10 2 AJT 
10 3 eEl"! 
10 3 CEN 
10 3 CEN 
10 3 AJT 
10 3 AJT 
10 3 AJT 
10 4 CEN 
10 4 CEN 
10 4 CEN 
10 4 AJT 
10 4 AJT 
10 4 AJT 
USH 18115110waIDanc Counties 
Deflection Data - Sept. 16, 1994 
Section 10 - DOBC - UDsealed Joints, Doweled Joints, TraDlVCfIC Joint Drains 
Offld La Area lest 'LT Left' CF-l CF-Di l-adj 
in in in in ajt in in 
144 29.23 30.78 464 1.0000 0.9884 30.77 
144 29.35 31.24 443 1.0000 0.9878 31.24 




156 31.21 40.46 492 0.9998 0.9714 40.45 
156 31.34 40.88 479 0.9997 0.9705 40.86 




22! ~C.2! 31.73 537 ! .t"J'JC C.9!23 31.73 
228 30.02 33.90 533 1.0000 0.9837 33.90 




204 30.34 35.36 517 1.0000 0.9812 35.36 
204 30.34 35.37 513 1.0000 0.9812 35.37 




Di-adj ki Dk dct kc kcIki kc-inc kclki 
mil pci mil pci pci 
3.14 389 3.5E+08 
4.59 370 3.5E+08 
6.48 352 3.9E+08 
8.94 1085 2.79 
13.13 1060 2.86 1018 2.75 
19.44 958 2.72 844 2.40 
3.07 231 6.2E+08 
4.40 228 6.4E+08 
6.14 224 6.8E+08 
I 
8.50 786 3.40 I 
12.78 730 3.20 642 2.82 
18.72 675 3.01 616 2.75 
1.29 223 3.2E+D! 
5.85 247 3.3E+08 
7.93 262 3.5E+08 
8.24 1112 4.98 
12.18 1078 4 .37 1010 4.09 
17.90 1008 3.85 919 3.51 
4.83 192 3.0E+08 
6.68 199 3.1E+08 
9.16 206 3.3E+08 
9.57 1228 6.40 
13.76 1200 6.03 1188 5.97 
19.95 1141 5.55 1087 5.28 
Sec Slab Pos 
ID 1 CEN 
10 1 CEN 
10 1 CEN 
I ID 1 AJT 
10 1 AJT 
10 1 AJT 
ID 2 CEN 
10 2 CEN 
10 2 CEN 
ID 2 AJT 
ID 2 AJT 
In 1.' A.fT 
1n '1 .... r1>1 
lU J "''''1'' 
ID 3 CEN 
10 3 CEN 
10 3 An 
to 3 AJT 
10 3 AJT 
10 4 CEN 
10 4 CEN 
ID 4 CEN 
10 4 AJT 
tD 4 AJT 
10 4 AJT 
USB 18/15110waIDane Counties 
Deflection Data - Sept. 16, 1994 
Section ID - CSOG - Dowels, Unsealed Joints 
Offset Ls Area lest ~LT LefT 
in in in in ajt in 
144 30.92 38.37 472 
144 31.97 45.43 473 




156 30.86 38.02 498 
156 29.41 31.46 498 




'1'10 .,t Ct A'l nc c.-:t 
...... u .,&.J, "T,..UJ JUl 
228 31.69 43.28 563 




204 30.79 37.65 553 
204 30.79 37.62 554 





CF-l CF-Di l-adj Di-adj ki Dk dct kc kclki kc-inc kclki 
in mil pci mil pci pci 
0.9998 0.9756 38.37 2.16 367 8.0E+08 
0.9993 0.9603 45.39 2.99 274 1.2E+09 
0.9994 0.9603 45.40 4 .30 272 1.2E+09 
9.90 548 1.49 
14 .1 8 438 1.60 445 1.62 
20.23 438 1.61 430 1.58 
0.9999 0.9763 38.02 2.66 302 6.3E+08 
1.0000 0.9875 31 .46 4.15 405 4.0E+08 
0.9999 0.9732 39 .59 5.47 279 6.9E+08 
9.15 634 2.10 
13.13 791 1.95 798 1.97 
IR .S4 617 7.21 6~:'; 2.27 
C .~~ n n.-:on A'l nc t n.-: .,.,n 1 1r. Inn I I \,!.,v"" *T.",.VJ I . ,V JJ, a. ,a.... • v; 
0.9999 0.9653 43 .27 2 ,85 317 1.1E+09 
0.9999 0.9652 43.32 4.10 313 1.1E+09 
9.22 517 1.53 
13.32 496 1.57 482 1.52 
18.93 503 1.61 513 1.64 
1.0000 0.9770 37.65 1.92 428 8.6E+08 
1.0000 0.9771 37.62 2.83 420 8.4E+08 
1.0000 0.9746 38.89 4.09 388 , 8.9E+08 
11.16 468 1.09 
15.98 479 1.14 488 1.16 
22.S1 471 1.21 492 1.27 
--- --- - --- --
Sec Slab POS 
2D 1 CEN 
2D 1 CEN 
2D 1 CEN 
2D 1 AJT 
2D 1 AJT 
20 1 AJT 
2D 2 CEN 
20 2 CEN 
20 2 CEN 
2D 2 AJT 
20 2 AJT 
2D 2 AJT 
" " 
., I"'t:1>.1 
~&J J vL"'~ 
2D 3 CEN 
2D 3 CEN 
20 3 AJT 
20 3 AJT 
20 3 AJT 
20 4 CEN 
2D 4 CEN 
20 4 CEN 
20 4 AJT 
2D 4 AJT 
20 4 AJT 
USH 18/151 lowaIDane Counties 
Deflection Data - Sept. 16, 1994 
Section 2D - ASOG - Dowels, Unsealed loinb 
Offset Ls Area lest %LT Leff 
in in in in ajt in 
144 30.22 34.78 478 
144 29.73 32.70 471 




156 30.73 37.31 487 
156 30.10 34.26 478 




'l'l0 .,n'ln ':IC 11 546 
""'''''''' ..IV . .. " e,jJ. a & 
228 29.36 31.27 S44 




204 29 .52 31 .87 530 
204 29.25 30.87 S3S 





CF-l CF-Oi l-adj Oi-adj 1ti Ok det ke kelki ke~inc kelki 
in mil pci mil pci pci 
0.9999 0.9822 34.78 2.71 355 5.2E+08 
1.0000 0.9856 32.70 4.01 390 4.5E+08 
0.9999 0.9833 34.12 5.80 353 4.8E+08 
12.37 540 1.52 
18.03 580 1.49 558 1.43 
25 .66 556 1.58 552 1.57 
0.9999 0.9777 37.30 2.66 315 6.1E+08 
0.9999 0.9831 34.26 4.07 350 4.8E+08 
0.9999 0.9800 36.05 5.83 314 5.3E+08 
12.23 553 1.75 
17.79 631 L80 612 1.75 
25.47 591 \.88 582 1.85 
' fVV'tI'\ n no 1'" ':IC 1n 
'l ~.., ':IC':I C At: i. no I I A.V"""""'" "" , 'VA' .,., _1" .,..v, ..,..,.., .." . - ..... I vw 
1.0000 0 .9878 31 .27 4.09 417 4.0E+08 
1.0000 0.9840 33.73 5.81 361 4.7E+08 
13.90 532 1.51 
20.23 647 1.55 647 1.55 
29 .15 576 1.59 558 1.55 
1.0000 0.9869 31.87 2 .36 482 5.0E+08 
1.0000 0.9883 30.87 3.58 490 4.5E+08 
1.0000 0.9879 31.18 5.21 471 4.5E+08 
12.51 683 1.42 
17.98 733 1.50 731 1.49 
25 .59 732 1.55 730 1.55 
Sec Slab Po. 
3D 1 CEN 
3D 1 CEN 
, 3D 1 CEN 
3D 1 AJT 
3D 1 AJT 
3D 1 AJT 
3D 2 CEN 
3D 2 CEN 
3D 2 CEN 
3D 2 An 
3D 2 An 
10 ? A.IT 
~~ ., " .... , 
oJ~ oJ "" .... 1'1 
3D 3 CEN 
3D 3 CEN 
3D 3 AJT 
3D 3 AJT 
3D 3 AJT 
3D 4 CEN 
3D 4 CEN 
3D 4 CEN 
3D 4 AJT 
3D 4 An 
3D 4 An 
USB 11/151 lowalDene Couatiel 
Deflection Data - Sept. 16, 1994 
SectioD 3D - NSOG - Dowels, Uuealed JoiatJ 
Off_ U Area Jest ~LT Leff 
ia in in in .jt in 
144 31.64 42.93 476 
144 31.63 42.14 469 




156 28.81 29.55 510 
156 29.23 30.80 S03 
156 29.25 30.15 SOO 
0 0.95 
0 0.95 
0 0 .94 
""0 "0" t "., o. co., ~~U ~U . oJ~ 401 .~ JUI 
228 28 .48 21.33 579 




204 29.28 30.98 579 
204 29.37 31.30 573 


















CF-Di l-edj Di-adj ti Dk dct tc kclti kc-inc kclti 
in mil pci mil pci pci 
0.9661 42.91 2.90 220 7.4E+08 
0.9663 42.82 4.31 213 7.2E+08 
0.9692 41 .51 6.19 226 6.7E+08 
28.31 121 0.55 
36.91 149 0.70 242 I. 13 
46.99 192 0.85 342 1.52 
0.9901 29.55 3.20 413 3.1E+08 
0.9884 30.80 4.64 380 3.4E+08 
0.9883 30.85 6.61 379 3.4E+08 
20.49 405 0.98 
27.94 418 1.10 517 1.36 
17.1.4 46'i 1.22 621 1.(,4 
n nn"' t "., 0. " . ., en., ., cr . no I V."" .. , 4., . u-T 40 . " I VVoJ J.VI..I'VU 
0.9916 28.33 3.64 571 3.7E+08 
0.9888 30.49 5.21 492 4.3E+08 
22.15 290 0.48 
29.41 327 0.57 458 0.80 
38.49 342 0.69 503 1.02 
0.9882 30.98 2.57 471 4.3E+08 
0.9877 31.30 3.76 453 4.3E+08 
0.9862 32.30 5.47 419 4.6E+08 
26.26 161 0.34 
35.18 181 0.40 242 0.53 
45.34 206 0.49 326 0.78 
Sec Slab Pos 
4D 1 CEN 
4D 1 CEN 
40 1 CEN 
4D 1 AJT 
I 
40 1 AJT 
4D 1 AJT 
40 2 CEN 
40 2 CEN 
40' 2 CEN 
40 2 AJT 
4D 2 AJT 
4D 2 AJT 
An ., "C1\.' 
'TAJ J ....., ...... 
40 3 CEN 
4D 3 CEN 
4D 3 AJT 
40 3 AJT 
40 3 AJT 
4D 4 CEN 
40 4 CEN 
40 4 CEN 
4D 4 AJT 
4D 4 An 
4D 4 An 
USB 18/151 IowaIDane Countice 
Deflection Data - Sept. 16, 1994 
Section 4D - DOBe - Dowel., Unsealed Jointl 
Offset La Area lest ~LT LefT 
in in in in ajt in 
144 29.72 32.65 469 
144 29.85 33.18 467 




156 29 .34 31.18 496 
156 30.06 34.09 493 




228 29.78 32.89 ccc .,.,., 
228 30.00 33.81 555 




204 29.43 31.51 542 
204 29.58 32.11 543 




















CF-Di l-edj Di-adj ki Dk dct b: kclki kc-inc kclki 
in mil pci mil pci pci 
0.9857 32.64 2.96 367 4.2E+08 
0.9849 33.18 4.34 350 4.2E+08 
0.9848 33.21 6.24 347 4.2E+08 
10.72 751 2.04 
15.30 759 2.17 795 2.27 
21.98 754 2.17 735 2.12 
0.9879 31.18 3.31 360 3.4E+08 
0.9834 34.09 4.68 308 4.2E+08 
0.9849 33.18 6.15 321 3.9E+08 
10.65 859 2.39 
15.30 776 2.52 778 2.53 
21.91 7QC; 74R 77R ? 4~ 
n noc'2 '2'lon 'l n.e .,.ell A Ilr. , no I I \I.,"'-'J "1.. v." ..... ;u JV. ..... •• a.. I \IV 
I 0.9839 33.81 4.34 337 4.4E+08 
0.9855 32.78 6.25 356 4.1E+08 
9.95 669 1.85 
14.28 662 1.96 672 1.99 
20.70 669 1.88 637 1.79 
0.9874 31.51 3.31 353 3.5E+08 
0.9865 32.11 4.70 345 3.7E+08 
0.9827 34.52 6.64 303 4.3E+08 
10.29 887 2.51 
14.86 861 2.49 854 2.48 
21.22 795 2.63 797 2.64 
Sec Slab POI 
50 1 CEN 
SO 1 CEN 
SO 1 CEN 
SO 1 AJT 
5D 1 AJT 
50 1 Alr 
50 2 CEN 
SO 2 CEN 
50 2 CEN 
SO 2 AJT 
SO 2 AJT 
c;n ? A.IT 
con ., ,..r .. , 
JIJ J '-'&,1'1 
50 3 CEN 
50 3 CEN 
SO 3 AIT 
50 3 AJT 
SO 3 AIr 
50 4 CEN 
5D 4 CEN 
so 4 CEN 
SD 4 AJT 
SD 4 An 
SO . 4 AJT 
~------.-~~.----. ~~ ~ 
USB 18/1Sllowa/Due Counties 
DeflectioD Data - Sept. 16, 1994 
Section SO - DOBC - Dowel., Scaled Joints 
OffllCt L. Area lell ~LT Left' 
in in in in ajt in 
144 29.15 30.51 465 
144 28.87 29.57 464 
144 28.98 29.92 46S 
1 0.94 . 
1 0.93 
1 0.94 
(56 30.00 33.11 471 
l56 30.32 35.27 478 




1\1\0 "n no .,.,.,., C.,C 
~~u ~;,.~u JJ.lJ JJJ 
228 30.09 34.22 533 




204 30.68 37.03 524 
204 29.14 33.15 52( 




CF-l CF-Di l-adj Oi-adj ki Ok dct h hlki h-inc hlki 
in mil pci mil pci pci 
1.0000 0.9888 30.51 3.08 404 3.5E+08 
1.0000 0.9901 29.57 4.64 409 3.1E+08 
1.0000 0.9896 29.92 6.69 398 3.2E+08 
11.32 901 2.23 
15 .81 959 2.35 964 2.36 
22.01 991 2.49 1100 2.76 
1.0000 0.9839 33.81 3.63 278 3.6E+08 
0.9999 0.9814 35.27 5.29 254 3.9E+08 
0 .9999 0 .9817 35.07 7.57 257 3.9E+08 
12.80 698 2.S1 
17.98 698 2.74 776 3.05 
24.R4 745 2.90 859 l .:W 
t nIVV\ n nOAn 'I" .,., ., IV'I .,.,., A Ar. I no I I 
•• vvvv v .~~ JJ . lj J.V!£. .loll .,. • .,.~ I VV 
1.0000 0.9832 34.22 4.45 319 4.4E+08 
1.0000 0.9820 34.92 6.41 306 4.5E+08 
10.88 925 2.74 
15.53 944 2.96 995 3. 12 
21.88 933 3.05 960 3.14 
1.0000 0.9782 37.03 3.04 278 5.2E+08 
1.0000 0.9849 33.15 4.53 335 4.0E+08 
1.0000 0.98S5 32.79 6.52 341 3.9E+08 
11.06 801 2.88 
15.81 959 2.86 999 2.98 
22.63 971 2.85 964 2.83 
USH 18J1Sl1owaiDane Countia 
Deflectioa Data - Sept. 16, 1994 
__ __ -. -.......",.._~~ __ 7' ' '- ~  __ _ 
Sectioa 6D - LCB - Dowela, Uuealed loinb 
Sec Slab Po. Offset La Area leat ~LT Leff CF-l CF-Oi l-adj Oi-edj ki Ok dct kc 
in in in in .jt in in mil pci mil pci 
6D 1 CEN 144 29.42 31.50 449 1.0000 0.9874 31.49 1.75 672 6.6£+08 
60 1 CEN 144 29.63 32.27 445 0.9999 0.9863 32.27 2.52 639 6.9E+08 
60 1 CEN 144 29. 19 30.66 451 1.0000 0.9886 30.65 3.75 680 6.0E+08 
6D I AJT 2 0.90 5.17 1821 
6D 1 An 2 0.88 7.24 1848 
6D 1 AJT 2 0.90 10.52 1943 
60 2 CEN 156 29.48 31.72 SOl 1.0000 0.9871 31.72 2.06 557 5.6E+08 
60 2 CEN 156 29.78 32.89 488 1.0000 0.9853 32.89 2.96 523 6.1E+08 
60 2 CEN 156 29.85 33.19 484 1.0000 0.9849 33.19 4.39 494 6.0E+08 
6D 2 AJT 6 0.95 5.51 1117 
60 2 AJT 6 0.96 8.03 1063 
lin ? A.IT 
• & " J. 6 0 .96 11 .55 1057 
r ,'" ,..YO'" &.:. c • ., t nnnn n no.,. .,A 'lC t"o ceo ""Tr. I no I ""0 .,n tn .,. 'lC ~ JU. &V ~.~ I . I&... '\IV 
60 3 CEN 228 30.00 33.81 518 1.0000 0.9839 33.81 2.68 548 7.2E+08 
6D 3 CEN 228 30.33 35.30 526 1.0000 0.9813 35.30 3.95 488 7.6E+08 
60 3 AJT 5 0.97 6.00 961 
60 3 AJT 5 0.93 8.66 991 
60 3 AJT 5 0.93 12.58 945 
60 4 CEN 204 27.76 26.32 508 1.0000 0.9938 26.32 2.08 799 3.8E+08 
60 4 CEN 204 28.32 27.86 486 1.0000 0.9921 27.86 3.09 695 4.2E+08 
60 4 CEN 204 28.57 28.59 S04 1.0000 0.9913 28.59 4.56 640 4.3E+08 
60 4 AJT 3 0.90 6.15 1578 
6D 4 AJT 3 0.87 8.83 1563 
6D 4 An 3 0.90 12.79 1518 
kcIki kc-inc kcIki 
pci 
2.71 
2.89 2021 3.16 
2.85 1862 2.74 
2.00 
2.03 1018 1.95 
2.14 1024 2.07 
1.72 
1.81 994 1.81 
1.94 895 1.84 
1.97 
2.25 1660 2.39 
2.37 1447 2.26 
